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PH I LOSOPHT C A L M A G A ZIN E 
AND JOURNAL. 


on Flame . Bij Sir II umphry J>avy 5 

; ' * : m p:r.i. * 

I hayb described papers which the Roy^f Society have 

honoured v$th a pidgin their Transactions, a number of ex*- 
peridiehts bn sb^v . that : ^ : th$ v' ^ esspioi^pt^ol; 

gaad&us mixtures oar* he prevented or a^res^i'%y 

me tb discovera festte p^lip|M|§|| 
air,h^i)^mneable to fiam% -bit 1 "which I 
i n veu tion of ih[e|»fire--gauz e safe-lamp now generally 
collieries in lylneh inflammable air prevails, for the presem^w^ 
the lives and persons $f the miners. In a sho^ ;: 
in the third number of the Journal of Science and the 
at the Royal institution, I have given an account m- sonte, -tayr 


at the Royal Institution, I have given an 
'results' on flame, which show that the i 
flames depends principally upon the production 


flames depends principally upon the p rod u ction 
■jjolid ; niattir^n com bus ti on, and that the heat 
~pio^^ar||in a great measure independent phaiiiomena^|^f|&p; 
&s been printed, 1 have made a number 
^ v d' as they appear to me to throw' some neu^^feSiofL: 
this lib port ant subject, and to lead to some practical 
nected with the useful arts, 1 shall without any further apology 
present them to the Royal Society. 

, That greater distinctness may exist in the details, I shall tr&iit 
of my subjects under -four heads. In the fust 1 shall discuss the 
effects of rarefaction, by partly removing the pressure of the at- 
mosphere upon flame and explosion. In the second, I shall eon- 
sider the effects of heat in combustion. In the third, l shall 
examine the effect of the mix* ’:e of gaseous substances not con- 
cerned in combustion upon flame and explosion. In the fourth, 

I shall offer .some general views upon flame, and point out cer- 
tain practical and theoretical applications of the results. 

* From the Transactions of the Royal Society for 181 /> part i. 

Vol. 50. No. 231 . July mji A 2 I- On 


4 Some new Researches on Flame* 

I, On the Effect of Rarefaction ly partly removing the Pressure 
oftheAtmosp ve upon Flame and Explosion. 

The earlier experimenters upon the Boylcan vacuum observed 
that flame ceased in highly rarefied air : but the degree of rare- 
faction necessary for this effect has been differently stated. 
Amongst late experimenters, M. de Grotthus has examined this 
subject. He has asserted that a mixture of oxygen and hydro- 
gen ceases to be explosive bv the electrical spark when rarenea 
sixteen times, and that a mixture of chlorine and hydrogen c»ri- 
not be exploded when rarefied only si x times, and he generalises 
by supposing that rarefaction, whether produced by rehmvn^f 
pressure or bv heat, has the same effect. ■ . . 

I shall not' begin by discussing* expemnents of thw inge- 
nious author. Mv own results and conclusions are verydjfferent 
frbtn his t and the cause of this difference will l thmk be ob- 
viofas ju the course of these inquiries. I. shall proceed m stating 

• yiiy researches. 

eas slowly produced from a proper rttitmiy 
at a fine orifice of a glass tube* as w the 
6Hf5‘^alfed the philosophical candle, so |is tnake a of 
:l- 6 th of an inch in height, and uitroiHvced imde r 
of an air-pump containing from 200 to ^00 tmbical 
mMmm. enlarged as the rcceiver^ecame ex, 

feted | uhd, w%n the gauge indicated a pressure between foiti 
I five times less than that of the atmosphere, was at its mask 
then gradually diminished below, but . 
the pressure was between seven and eight 
became extinguished. , 

®* 6 ^Pisbeftain whether the effect depended upon the deh<j«mcy 
^^sygeii, I used a larger jet with the same apparatus,^©!} 
^%#'&me’t0 mv surprise burned longer, and when thca ^^^", 
tm rarefied ten times, and this m repeated trials. Wli«i the 
latter jet was used, the point of the glass tube liccaine Wb»te bd% 
and continued red hot till the flame was extinguished. It un- 
mediatclv occurred to me, that the heat communicated to the 
„ as bv this tube, was the cause that the combustion continued 
WeV in the last trials when the larger flame was used J and 
-’the* following experiments confirmed the conclusion. " A 
of wire of platinum was coiled round the top of the tube, so»*0 
reach into and above the flame. The jet of gas of 1 -bth of m 
inch in height was lighted and the exhaustion made r the Wire 
of platinum soon became white hot in the centre of the flame, 
and a small point of wire near the top fused : it continued whita 
hot till the pressure was six times less, when it was ten tunes it 
continued red hot at the upper part, and, as long as it wa?didl 
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redy the gas though extinguished below, continued to burn in 
contact with the hoc wire, and the combustion did not cease until 
the pressure was reduced thirteen times. 

It appears from this result, that the flame of hydrogen is ex- 
tinguished in rarefied atmospheres, .only when the heat it pro- 
duces is insufficient to keep up the combustion, which appears 
to be when it is incapable of communicating visible ignition to 
metal ; and as this is the temperature required for the inflamma- 
tion of hydrogen at common pressures, it appears that its com- 
lustiiiUly is neither diminished nor increased by rarefaction 
from the removal of pressure. 

According to this view with respect to hydrogen, it should 
follow that amongst other combustible bodies, those which re- 
quire least heat for their combustion, ought to burg in more 
rarefied air than Require more heat, and those that 

produce muclv hea^ combustion ought to biirn, other 

circumstances beit^p|he same, in more rarefied air than those 
that produce lit. tie heat : and every, T 

confirms these conclusions. Thus olefiant gas vvh^. 
pearly to hydr^cdr in the heat produced by its COiiS 
which does not require a much higher temperato^f 
fi&mmatiorp when |ts flame was made by a jet .difeM , ic 
bladder eupnecfced with a small tube- furnished 
platiniifc, under the same circumstances as lrydrpg#pi ^^ 
burtr wheu the pfe^sure was diminished between ten j 
times i and the flames of alcohol and of the wax 
require a greater consumption of heat for the volatilfeit|p| 
decomposition of their combustible matter, were extiugy^fl^ • 
yyiien the pressure wasjfive or six times less without 
platinum, and seven or eight times less when the wire fafcpfc 
in the flame. Light carburetted hydrogen, which 
will be seen hereafter, less heat in combustion than 
common combustible gases, except carbonic oxide, and which, 
requires a higher temperature for its inflammation than any other* 
had in flame extinguished, even though the tube was furnished 
with the wire when the pressure was below 1 -4th. 

The flame of carbonic oxide which, though it produces little 
heat in combustion, is as inflammable as hydrogen, burned when 
the wire was used, the pressure being 1 -6th. 

The flame of sulphuretted hydrogen, the heat of which is in 
some measure carried off by the sulphur produced by its decom- 
position during its combustion in rare air, when burned in the. 
same apparatus as the olefiant and other gases, was extinguished 
when the pressure was l -7th. 

Sulphur, which requires a lower temperature for its combustion 
than any common inflammable substance, except phosphorus, 

A3 'burned' 
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burned with a very feeble blue flame in air rarefied fifteen times, 
and at this pressure the flame heated a wire of platinum to dull 
redness, nor was it extinguished till the pressure was reduced to 
■ !■- 20th*. 

Phosphorus, as has been shown by M. Van Marum, burns in 
an atmosphere rarefied sixty limits : and I found that phdsphu- 
retted hydrogen produced a flash of light when admitted into 
the best vacuum that could be made, by an excellent pump of 
Nairn's construction. 

The mixture of chlorine and hydrogen inflames at a much 
lower temperature than that of hydrogen and oxygen, and produces 
a considerable degree of heat in combustion ; it was therefore 
probable that it would bear a greater degree of rarefaetion, with- 
out having its power of exploding destroyed ; and this I found 
in many trials is actually the case, contraryto the assertion of 
M. d# Chottlws. Oxygen and hydrogen in thC;prophfrtipd^ 
i&m water, will not exptede by the einctrfts# rarefied 

; i-but hydr<%^ and eldorhih in the pi^^rtkm to 

■; v a distinct Unsli of Ughtunder the • 
. same ^l^mstanOes, and they combi mnl wi|h visible inflatfm$H 
< was passed through 'the ; eKhau^iSa"’ 

a xpertment on the flame of hydj^en.^ 
pjifed' : wlMch holds good, with the,. flames' 

that bv preserving heat in rarefied aii|' 

inflammation may be cm#hi iyhe^' 'under- . 
f it would be extinguished. This I foitutl 

in other instances, Xvhen the heat tyas diflfe#ntiy 
t thus, when camphor was burned fe a glass tube, 
the upper part of the tube rcd hot^ tbe%rflam : ma- 
when the rarefaction was nine whereas it; 
V'Wduld only continue in air rarefied six times, wheh it was burned 
ft ; ;te-a : .:tbiicfe' metallic tube which could not be considerably heated 

By bringing a little naphtlm in contact with a ret! hot iron, 
it produced a. faint lambent flame, when there remained % the 
receiver only l -30th of the original quantity of air, though with- 
$mt foreign heat its flame was extinguished when the quantity 
was l-6th* 

* The temperature of the atmosphere diminishes in a certain ratio «v it h 
its height, which must he attended to in the conclesious respectiflig cciihn 
V bustion id the upper regions of thfe atmosphere, and the elevation tnosy.be 
than in aritteetiejal piu&ressaQfi, the \mmmdeert^®s 
" \tt |;e.p’«*etfica : l progres^ppv ' " 

There is, henvevet, evetfy reason to believe* ' that the taper .would be ex- 
lioguished at a height of between nine and ten mites, hydrogen between 
twelve atid thirteen, and sul phur betwtien fifteen and stitecn. - -f 

/ t 1 rarefied 
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I rarefied a mixture of oxygen and hydrogen by the air-pump 
to about eighteen times, when it could not be inflamed by the 
electric spark. I then heated strongly the upper part of the 
tube till the glass began to soften, and passed the spark, when 
a feeble flash was observed, not reaching far into the tube, the 
heated gases only appearing enter into inflammation. This 
last experiment requires considerable care, II the exhaustion is 
n,mch greater, or 4f the heat is raised very slowly it does not 
succeed ; and if the heat is raised so high as to make the glass 
luminous, the flash of light, which is extremely feeble, is not vi- 
sible ; it is difficult to procure the proper degree of exhaustion, 
and to give the ^ exact degree of heat ; I have, however, suc- 
ceeded three times in obtaining the results, and in one instance 
it was witnessed by Mr.Brande. . 

To elucidate the inquiry still further, I made a series of ex- 
periments on the heat produced by some of the inflammable 
gases in .combustion* In comparii^^he heat coimnupica&ed to 
wires of platinum by flitmes of size, it that 

hydrogen fifed olefiapt gas in oxygfei, and hydrogen in chlorine, 
produced a mttj^ intensity of heat in combustion, glia$, « 

: the other I have named burned 

but no regular^ formed from observatk 

kind.. ;^f^fndeawurtMy to gain some approximations on 
ject by burtnng equal "quantities of different gases under 
cireumstmices, and applying the heat to an apparatus 1 “ 
it could be nteasured* Fojc this purpose a mercurial g 
was furnished with a system of stop-cocks, terminal 
strong tube of platinum having a minute aperture. Ai 
was fixed a copper cup filled with olive oil, in which a J 
meter was placed. The oil was heated to 212° to ? 
differences ip the communication of heat by the co 
aqueous vapour ; the pressure was the same for the 
gases, and they were consumed as nearly as possible in the ftatni 
time, and the flame applied to the same point of the copper cup, 
the bottom of which was wiped after each experiment. 

The results were as follows ; 

The flame from olefiant gas raised the thermometer to 276° 

.. 238 
.. 232 




hydrogen 


sulphuretted hydrogen 
coal gas .. .*• 

gaseous oxide of carbon 


236 

218 


The quantities of oxygen consumed (that absorbed by the hy- 
drogen being taken as one) would be, supposing the combustion 
perfect, far the olefiant gas six, for the sulphuretted hydrogen 

* The reason will be obvious from what is stated h 9, 

A 4 ■ - r.invC'j 
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three, for the carbonic oxide one. The coal gas contained only 
a very small proportion of olefiant gas ; supposing it to be pure 
earburetted hydrogen, it would have consumed four of oxygen. 
Taking the elevations of temperature, and the quantities of oxy- 
gen consumed as the data, the ratios of the heat produced by 
the combustion of the different gases, would be for hydrogen 
twenty-six, for olefiant gas i)‘66, for sulphuretted hydrogen 6*()G, 
for earburetted hydrogen six, for carbonic oxide six*. 

It will be useless to reason upon this ratio as exact, for char- 
coal was deposited both from the olefiant gas and coal gas during 
the experiment, and much sulphur was deposited from the sul- 
phuretted hydrogen ; and there is great reason to believe, that 
the capacities of fluids for heat increase with their temperature. 
It confirms, however, the general conclusions, and proves that 
hydrogen stands at the head of the scale, and gaseous oxide of 
carho#>at the bottom. It might at first view be imagined that, 
according to this scale, the flame of carbonic oxide ought to be 
extinguished by rarefaction, at the same degree as that of car- 
burette! hydrogen ; but it most be as 1 iiave men- 

another place, that carbonic is a much more 

gas. Carbonic oxide infltithes' fhgthe atmosphere 
into contact with an iron wire hiSted to dull red - 
^■iaC^l^hereas earburetted hydrogen is not inflammable by a si-* 
unless it is heated to whiteness so as to bum with 


'&$$fOnjAe Effects of Rarefaction hy Hera on Combustion and 
A ' Explosion . ... 

results detailed in the preceding section are indirect lv 
J ; - the opinion of M.de Grotthus, that rarefaction by hear 
l^destroys the combustibility of gaseous mixtures. ' Before I made 
pltty direct experiments on this subject, I endeavoured to ascer- 
I tain the degree of expansion which can be communicated to 
elastic fluids by the strongest heat that can be applied to glas; : 
vessels. For this purpose I introduced into a. graduated curved 
glass tube some fusible metal. I heated the fusible metal and 
the portion of the tube containing the air included by it, Under 
boiling water for some time. I then placed the apparatus in a 
charcoal fire, and very gradually raised the temperature till the 
fusible metal appeared luminous when viewed in the shade. At 
this time the air had expanded so as to occupy 2*25 parts in the 
tube it being one at the temperature of boiling water. Another 
experiment was made in a thicker glass tube, and the heat was 

* These results may be compared with Mr. Dalton's new System of 
Chemical Philosophy; liiey agree in showing that hydrogen produces more 
heat in combustion than any o Cits compounds. 

raised 
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raised until the tube began to run together; but though this 
heat appeared cherry red, the expansion was not to more than 
2*5, and a part of this might perhaps have been apparent only, 
owing to the collapsing of the glass tube before it actually melted. 

It may be supposed that the oxidation of the fusible metal may 
have had some effect in making the expansion appear less; but 
in the first experiment the air was gradually brought back to its 
original temperature of boiling water, when the absorption was 
scarcely sensible. If M. Gay Lussac's conclusions be taken as 
the ground- work of calculation, and it be supposed that air ex- 
pands equally for equal increments of temperature, it would ap- 
pear that the temperature of air capable of rendering glass lu- 
minous must be 1035° Fahrenheit*. , 

M. de Grot thus describes an experiment in which atmospheric 
air and hydrogen, expanded to four times their bulk over mer- 
cury by heat, would not inflame by the electric spark* It is 
evident, that in this experiment a large quantity of steam or of 
mercurial vapour must have been present, which* like other iu~ 
explosive elastic fluids, prevents combustion when mixed in cer- 
tain quantities with explosive mixtures : but though 
aware that his gases were not dry, yet he draws his 
elusion, that expansion by heat destroys the explosive 
gases, principally from this inconclusive experiment. 

I introduced into a small graduated tube over well boiled 
cury, a mixture of two parts of hydrogen and one of 
and heated the tube by a large spirit-lamp till the volume 
gas was increased from 1 to 2*5. I then, by means -of • 
pipe and another spirit-lamp, made the upper part of the 
red hot, when an explosion instantly took place. '.ffii'yij) 

I introduced into a bladder a mixture of oxygen and hydrogen, . ; 
and connected this bladder with a thick glass tube of about || 
1 -6th df an inch in diameter and three feet long, curved so that 
it could be gradually heated in a charcoal furnace ; two spirit- * 
lamps were placed under the tube where it entered the charcoal 
fire, and the mixture was very slowly pressed through; an ex- 
plosion took place before the tube was red hot. 

experiment shows that expansion by heat, instead of di- 
minishing the combustibility of gases, on the contrary, enables 
them to explode apparently at a lower temperature, which seems 
perfectly reasonable, as a part of the heat communicated by any 
ignited body must be lost in gradually raising the temperature- 

■; * 

'* The mode of asrcrhiiring temperatures as high as the point of fusion 
of glass by the expansion of air, seeiu 5 more unexceptionable than any 
other. It gives for the point «>»’ visible ignition nearly the same degree as 
that deduced by Notion from the times of the cooling of ignited metal in 
the atmosphere. ' 

I made 
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I made several other experiments which establish the same con- 
clusions. A mixture of common air and hydrogen was intro- 
duced into a small copper tube, having a stopper not quite tight ; 
the copper, tube was placed in a charcoal fire : before it became 
visibly red an explosion took place, and the stopper was driven 
■out. 

I made various experiments on explosions bypassing mixtures 
of hvdrogen and oxygen through heated tubes : in the beginning 
of one of these trials, in which the heat was much below redness, 
steam appeared to be formed without any combustion. This led 
me to expose mixtures of oxygen and hydrogen in tubes, in which 
they were confined by fluid fusible metal to heat; and I found 
that by carefully applying a heat between the boiling point of 
mercury, which is not sufficient for the effect, and a heat 'ap- 
proaching, to the greatest heat that can be given without making 
glass luminous in darkness, the combination was effected without 
any violence, and without any light : and commencing with 21 2 
the volume of steam farmed at the point of combination appeared 
exactly «qual to that of the original gases. So that the first 
effect in experiments of this kind is an expansion, afterwards a 
and then the restoration of the primitive volume. 
r^.When this change is going on, the heat be quickly raised to 
vedpess, an explosion takes place; but with small quantities of 
. change' is completed in less than a minute, 

probable, that the slow combination without combustim*, 
long ago observed with respect to hydrogen and chlorine, 
;% 3 Cjgen and metals, will happen at certain temperatures with 
• substances that unite by heat. On trying charcoal, I 
fimind that at a temperature which appeared to be a little above 
‘tiie boSiirg point of quicksilver, it converted oxygen pretty rapidly 
into eftf bon ic acid, without any luminous appearance, and at a 
dull red heat, the elements of olefiant gas combined in a similar 
manner with oxygen, slowly and without explosion. 

The effect of the slow combination of oxygen and hydrogen 
is not connected with their rarefaction by beat, for I found that 
it took place when the gases were confined in a tube by fusible 
metal rendered solid at its upper surface; and certainly as rapidly, 
and without any appearance of light. 

M. de Grot thus has stated, that, if a glowing coal be brought 
into contact with a mixture of oxygen and hydrogen, it only 
rarefies them, hut does not explode them ; but this depends 
upon the degree of heat communicated by the coal : if it is red 
in dav-light and free from ashes, it uniformly explodes the mix- 
ture; if its redness is barely visible in shade, it will not explode 
them, but cause their slow combination : and the general pine- 
notnenon is wholly unconnected with rarefaction, as is shown by 
r the 
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the following circumstance. When the heat is greatest, and 
before the invisible combination is completed, if an iron wire 
heated to whiteness be placed upon the coal within the vessel, 
the mixture instantly explodes. 

Light carburetted hydrogen, or pure fire-damp, as has been 
shown, requires a very strong heat for its inflammation; it there- 
fore offered a good substance for an experiment on the effect of 
high degrees of rarefaction by heat on com bust ion. I mixed to- 
gether one part of this gas and eight parts of air, and introduced 
them into a bladder furnished with a capillary tube. I heated 
this tube till it began to melt, and then slowly passed the mix- 
ture through it into the flame of a spirit-lamp, when it took fire 
and burned with its own peculiar explosive light beyond the 
flame of the lamp, and when withdrawal, though the aperture 
was quite white hot, it continued to burn vividly. 

That the compression in one part of an explosive mixture 
produced by the sudden expansion of another part by heat, or 
the electric spark, is not the cause of combination, as has been 
-supposed by Dr. Higgins, M. Berth ollet, and others, appears to 
Ire evident from what has been stated, and it is rendered still 
more so by the following facts. A mixture of bydro-pb osphor ie 
gas (i)i-phosphuretted hydrogen gas) and oxygen, which 
at a heat a little above that of boiling water, was confined by 
mercury, and very gradually heated on a sand-bath: when #e 
temperature of the mercury was 242°, tire mixture exploded^ 0 " 
A similar mixture was placed in a receiver communicating with 
a condensing syringe, and condensed over mercury till it oc- 
cupied only 1-5 tb of its original volume. No explosion took 
place, and no chemical change had occurred;, for when its volume 
wa< restored, it was instantly exploded by the spirit-lamp, 

It would appear, then, that the heat given out by the com- 
pression of ga-es is the real cause of the combustion which it 
produces, and that at certain elevations of temperature, -whether 
in rarefied or compressed atmospheres, explosion or combustion 
occurs, i. e, bodies combine with the production of heat and 
light. 

III. On the Effects of the Mixture of different Gases in Ex- 
plosion and Combustion 

In rav first paper on the fire-damp of coal mines, 1 have men- 
tioned that carbonic acid gas has a greater power of destroying 
the explosive power of mixtures of fire-damp and air than azote, 
and 1 have ventured to -suppose the cause to be its greater den- 
sity and capacity for heat, in consequence of which it might exert 
a greater cooling agency, ami prevent the temperature of the 
mixture from being raised to that degree necessary for eom- 

■ bastion. 
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bastion. I have lately made a series of experiments with the 
view of determining how far this idea is correct, and for the pur- 
pose of ascertaining the general phenomena of the effects ot Me 
mixture of gaseous substances upon explosion and combustion. 

1 took given volumes of a mixture of two parts of hydrogen 
and one part of oxygen by measure, and diluting thenr with -va- 
rious quantities of different elastic fluids, I ascertained at what, 
degree of dilution the power of inflammation by a strong spark 
from a Leyden phial was destroyed. 1 found that for one 
the mixture inflammation was prevented by 
Of Hydrogen, about . . • • 

Oxygen •• 

Nitrous oxide • • •• 

Carburetted hydrogen 
f Sulphuretted hydrogen 

Olefiant gas • • •• 

Muriatic acid gas .. • * 

Silicated fluoric acid gas . - 

Inflammation took place when the mixtures contained ot 
Hvdrogen * . 

Oxygen .« 

Nitrous oxide • • * • 

Carburetted hydrogen 
Olefiant gas 

f Sulphuretted hydrogen 

^ : v . Muriatic acid gas .. • • 

- .V"* , Fluoric acid gas .. * • 

1 hope to he able to repeat these experiments with more pre- 
cision at no distant time ; the results arc not sufficiently exact 
to lav the foundation for any calculations on the relative coolm b 
powers of equal volumes of the gases ; but they show sufficiently, 
if the conclusions of MM. dc la Roche and Berard be conect, 
that other causes, besides density and capacity for lunv , mg- 
fere with the phenomena. Thus nitrous oxide, whicn nem 
i-3d denser than oxygen, and which, according to d , R % J 
and Berard, has a greater capacity for heat in the l atio ol l .*>«■ V- 
to -9765 in volume, has lower powers of .preventing explosion ; 
and hydrogen, which is fifteen times lighter than oxygen, ami 
which ’in equal volumes has a smaller capacity ^ heaL certaiwy 
has a higher power of preventing explosion; and ^ 

exceeds all other gaseous substances in a much higher l a 
than could have been expected from its density and capacity . 
The olefiant gas 1 used was recently made, and might have cott- 
oned some vapour of ether, and the nitrous oxide was mixed 
with some azote, but these slight causes could not have interfered 
with thf results to any considerable extent. ^l r . 
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Mi . Leslie, in his elaborate and ingenious researches on heat, 
has observed the high powers or hydrogen of abstracting heat 
man solid bodies, ms compared with that of common air and 
oxvgen. I made a lew experiments on the comparison of the 
powers of hydrogen, in this respect, with those of carbureted 
hydrogen, azote, oxygen, olefiant gas, nitrous oxide, chlorine, 
and carbonic acid gas. The same thermometer raised to the 
■ asne temperature, was exposed to equal volumes (21 cubic 
.inches) of oleftant gas, coal gas, carbonic acid gas, chlorine, 
nitrous oxide gas, hydrogen, oxygen, azote, and air, at equal 
temperatures, 52° Fahrenheit, 

The Nfiines required for cooling to 106° were for t 

Air -2' 0" Oxygen .. 1*47 

Hydrogen . . . . *45 n Nitrous oxide** * , J2*80'2'S3 

Olefiant gas .. .. 1 * i 5 Carbonic acid gas* 2*45 

Coal gas _ . > . • *55 Chlorine . , . . 8*6 

Azote .... 1 iH) 

It appears from these ‘ experiments, that the power of elastic 
fluids to abstract or conduct away heat h orn solid surfaces, is in 
some inverse ratio to their density, and that there is something 
in the constitution of the light gases, which enables them to 
carry off heat from solid surfaces in a different manner from that 
in which they would abstract it in gaseous mixtures, depending 
probably upon the mobility of- their parts f. The heating 
gaseous media by the contact of fluid or solid bodies, as has been 
shown by Count Rumtbrd, depends principally upon the change 
of place of their particles ; and it is evident from the results 
stated in the beginning of this section, that these particles have 
different powers of ab-stracuug heat analogous to the different 
powers of solids and fluids.! Where an elastic fluid exerts a 
cooling influence on a solid surface, the effect must depend prin- 
eiprilly upon the rapidity with which its particles change their 
places : but where the cooling particles are mixed throughout a 
mass with other gaseous particles, their effect must principally 
depend upon the* power they possess of rapidly abstracting heat 
from the contiguous particles ; and this will depend probably 
upon two causes, the simple abstracting power bv which they 
become quickly heated, and their capacity for heat, w hich is great 
in -proportion as their temperatures are less raised by this abs- 
traction. 

■ ’ * These t‘>o last results were observed by 3Vlr. Faraday of the Royal .In-. 
• stitution, ( I rum whom I receive much used uUissl stance • in most of ray ex- 
periments,) when l was absent: from the Laboratory. 

f Those particles which are lightest must he conceived most capable of 
changing place, and would therefore cool solid surfaces most: rapidly: m 
the cooling of gaseous mixtures, the mobility of the particles can be of lit* 
tie consequence. 
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Whatever 'be the cause of the different cooling powers- of the 
different elastic fluids in preventing inflammation, very simple 
experiments show thjtf they operate uniformly with respect ?» 
the different species .of Combustion, and that those explosive mix- 
tures, or inflammable bodies, which require least neat for their 
c ombustion, require -larger quantities of the different gaf.es to 
prevent the effect, and vice versa; thus one of chlorine and one 
of hydrogen still inflame when mixed with eighteen times their 
bulk of oxygen, whereas a mixture of carbu retted hydrogen and 
oxygen in the proper proportions for combinations, one and two, 
have their inflammation prevented by less than three times their 
volume of oxygen. 

A wax taper was instantly extinguished in air mixed wirii 1-1 Oth 
of silieated fluoric «cid gas, and in air mixed with 1 -Oth of mu- 
riatic acid gas ; but the flame of hydrogen burned readily in 
those mixtures, and in mixtures in which the flame of hydrogen 
was extinguished, the flame of sulphur burned* 

There is a very simple experiment which demonstrates in an 
elegant manner this general principle. Into a long bottle with 
b. narrow neck introduce a lighted taper, and let it burn till it fe 
extinguished ; carefully stop the bottle, and introduce another 
lighted taper, it will be extinguished before it reaches the bottom 
'.:;6f , ^;the : >UCcki tfen, introduce a small tube containing zme and 
and at the aperture of which the hydro - 
geii fe- inflamed ; the hydrogen will be found to burn in whatever 
part of the bottle the tube is placed: after the hydrogen is ex- 
tinguished, intro&ice lighted sulphur ; this will hum for some 
time, and after its extinction, phosphorus will be as luminous us 
in the air, and, if heated in the bottle, will produce a pale yel- 
low flume of considerable density. 

In eases when the heat required for chemical union is very 
small, as in the instance of hydrogen and chlorine, a mixture 
which prevents inflammation will not pmvent combination,' i.% e+. 
the gases will combine without any fla^n. This I witnessed m, 
mixing two volumes of carburetted hydrdgen with one of chlorine 
and hydrogen ; muriatic acid formed throughout the mix- 
tuie, and heat producCid, as \y ; a^ evident from the expansion when 
the spark passed, and the rapid contraction afterwards, but the 
heat was so quickly carried off fey the quantity of carbureited 
hydrogen that no flash was visible. 

In the case of phosphorus^ which is combustible at the lowest 
temperature of the atmosphere, tio known admixture of elastic 
fluid prevents the luminous appearance; but this seems to de- 
pend upon the light being limited to the solid particles of phos- 
phoric acid formed ; whereas to produce flame, a certain mass 
of elastic fluid must be luminous ; and there is every reason to 

believe. 
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believe. that when phasphurctted hydrogen explodes in very rave 
air, it is only the .phosphorus which is consumed. Any other 
substance that produces solid matter in combustion would pro- 
bably be luminous in air as rare, or in mixtures us diluted, as 
phosphorus, provided the heat was elevated ..sufficiently for its 
combustion. I have found that this is actually the case with 
respect to zinc. 1 threw’ some zinc filings into an ignited iron 
crucible fixed on the stand of ail air-pump under a receiver, and 
exhausted until only 1-OOth of the original quantity of air re* 
n Mined. When 1 judged that the red hot crucible must be full 
of the vapour of zinc, I admitted about 3 -60th more of air, 
when a bright flash of light took place in and above the cruci- 
ble, similar to that which is produced bv admitting air to the 
vapour of phosphorus iuimcuo. 

The cooling power of mixtures of elastic fluids in preventing 
combustion must increase with their condensation, and diminish 
w ith their rarefaction ; at the same time, the quantity of matter 
entering into combustion *i n given spaces, is relatively increased 
and dim ini. shed. The experiments on flame iu rarefied atmo* 
spherical air, show that the quantity of heat produced in coiri- 
hustiou is very slowly diminished by rarefaction, the diminution 
of the cooling power of the azote being apparently in a higher 
ratio titan the diminution of the heating powers of the huruiiqj 
bodies* I endeavoured to ascertain what would be -the effect of 
condensation on flame in atmospheric air, and whether the cool- 
mg power of the azote would increase in a lower ratio,-. as might 
be expected, than the heat produced by the mcreftee of the quan- 
tity of matter entering into combustion; but 1 found consider- 
able difficulties in making the experiments with precision. 1 
ascertained, however, that both the .light and heat of the flame;- 
•of. tlie taper, of sulphur and hydrogen, were increased by acting 
on them by air condensed four times ; but not more than they 
would have been by an addition of 1 -5 th of oxygen. 

I condensed air nearlf five times, and ignited iron wire to 
whiteness in it by the voltaic apparatus; but the combustion took 
place with very little more brightness than in the common at - 
mosphere, and would not continue as in oxygen, nor did char- 
coal burn much more brightly in this compressed air than in 
common air. I intend to repeat these experiments, if possible, 
with higher condensing powers; they show sufficiently that (for 
certain limits at least) as rarefaction does not diminish consider- 
ably the heat of flame in atmospherical air, so neither does con- 
densation considerably increase it ; a circumstance of great im- 
portance in the constitution of our atmosphere, which at all the. 
heights or depths at which man can exist still preserves the 
same relations to combustion. 

It 
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It may he concluded from the general law, that at high tem- 
peratures, gases not concerned in combustion will have leas 
powers of preventing that operation, and likewise, that steam 
and vapours, which require a considerable heat for their forma- 
tion, will have less effect in preventing combustion, particularly 
of those bodies requiring low temperatures, than gases at the 
common heat of the atmosphere. 

I have made some experiments on the effects of steam, and 
their results were conformable to these views. I found that a 
very large quantity of steam was necessary to prevent sulphur 
from burning. Oxygen and hydrogen exploded by the electric 
spark when mixed with five times their volume of steam; and 
even a mixture of air and carbu retted hydrogen gas, the least 
explosive of all fixtures, required a third of steam to prevent its 
exfrlosi fl iifr. wBpifej -5 th of azote produced the effect. These 
trials were made over mercury; heat was applied to water above 
the mercury, and 37’5 for 100 parts was regarded as the cor- 
rection for the expansion of the gases. 

It is probable that with certain heated mixtures of gases, where 
the non-supporting or non-inflammable elastic fluids are in great 
quantities, combination with oxygen will take place, as in th# 
instance mentioned, page Id, of hydrogen ami chlorine, with- 
out any light, for the temperature produced will not be sufficient 
to render elastic media luminous ; and there are no combustions, 
except those of the compounds of phosphorus and the metals, 
in which solid matters are the result of combinations with oxy- 
gen. I have shown in the paper referred to in the introduction, 
that the light of common flames depends almost entirely upon 
the deposition, ignition and combustion of solid charcoal ; but 
to produce this deposition from gaseous substances demands a 
high temperature* Phosphorus, which rises in vapour at com- 
mon temperatures, and the vapour of which combines with oxy- 
gen at those temperatures, as I have mentioned before, is always 
luminous, for each particle of acid formed must, there is every 
reason to believe, be white hot ; but so few of these particles 
exist in a given space that they scarcely raise the temperature 
of a solid body exposed to them, though, as in the rapid cum*? 
bustion of phosphorus, , where immense numbers are existing in 
a small space, they produce a most intense heat. 

In all cases the quantity of heat communicated by combustion, 
will be in proportion to the quantity of burning matter coming 
in contact with the body to be heated. Thus, the blow-pipe and 
currents of air operate. In the atmosphere, the effect is im- 
peded by the mixture of azote, though still it is very great : with 
pure oxygen compression produces an immense effect, and with 
currents of oxygen and hydrogen, there is every reason to believe 

that 
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that solid matters are made to attain the temperature of tine 
flame. This temperature, however, evidently presents the limit 
to experiments of this kind; for bodies exposed to flame can never 
be hotter than flame itself ; whereas in the Voltaic apparatus 
there seems to be no limit to the heat, except the volatilization 
of the conductors. 

The temperatures of flames are probably very different. Where, 
hi chemical changes, there is no change of volume, as in the 
instance of the mutual action of chlorine and hydrogen, prussic 
gas (cyan<>gen) and oxygen, approximations to their tempera- 
tures may be gained from the expansion in explosion. 

I have made some experiments of this kind by detonating the 
gases by the electrical spark in a curved tube containing mercury 
or water; and I judged of the expansion 
fluid thrown out of the tube : the resistance bfifeercury, 

aud its great cooling powers, rendered the results very unsatis- 
factory in the cases in which it was used ; but with water, cy- 
anogen and oxygen being bin ployed, they were more conclusive. 
Cyanogen and oxygen, in the proportion of one to two, detonated 
in a tube of about 2-5 ths of an inch in diameter, displaced a quan- 
tity of water which demonstrated an expansion of fifteen times 
their original bulk. This would indicate a temperature of above 
5000° of Fahrenheit, and the real temperature is probably much 
higher; for heat must he lost by communication to the tube and 
the water. The heat of the gaseous carbon in combustion in this 
gas, appears more intense than that of hydrogen; for I found a 
filament of platinum was fused by a flame of cyanogen in the air 
which was not fused by a similar flame of hydrogen. 

IV. Some general Observations ^ and practical Inferences . 

The knowledge of the cooling power of elastic media in pre- 
venting. the explosion of the fire-damp, led me to those practical 
researches which terminated in the discovery of the wire-gauze 
safe-lamp; and the general investigation of the relation and 
extent of these powers serves to elucidate the operation of wire- 
gauze and other tissues or systems of apertures permeable to 
light imd air, in intercepting flame, and confirms the views I 
originally gave of the phenomenon. 

Flame is gaseous matter heated so highly as to be luminous, 
and that to a degree of temperature beyond the white heat of 
solid bodies, as is shown by the circumstance, that air hot lu- 
minous will communicate this degree of heat*. When an at- 
tempt is made to pass flame through a very fine mesh of wire- 

* This is proved by the simple experiment of holding a fine wire of pla- 
muiiTi about the 1-C0th of an inch from the exterior of the middle of the 
flame of a spirit-lamp, and concealing the flame by an opaque body. The 
wire will become white hot in a space where there is no visible light. 

Vol. 50. No.231. July 1817. B gauze 
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gauze at the common temperature, the gauze cools each portion 
of the elastic matter th at passes through it, so as to reduce i ts 
temperature below that degree at which it is luminous, and the 
diiniuutjon of temperature must be proportional to the smallness 
of the mesh and the mass of the metal. The power of a metal- 
lic or other tissue to prevent explosion, will depend upon the 
heat required to produce the combustion as compared with that 
acquired by the tissue ; and the flame of the most inflammable 
substances, and of those that produce most heat in combustion, 
will pass through a metallic tissue that will interrupt the flame 
of less inflammable substances, or those that produce little heat 
in combustion* Or the tissue being the same, and impermeable 
to all flames at common temperatures, the flames of the most 
combustible substances, and of those which produce most he at, will 
most readily pass through it when it is heated, and each will 
pass through it at a different degree of temperature. In short, 
all the circumstances which apply to the effect of cooling mix- 
tures upon flame, will apply to cooling perforated surfaces. Thus, 
the flame of phosphuretted hydrogen at common temperatures, 
will pass through a tissue sufficiently large not to he immediately 
choked up by the phosphoric acid formed, and the phosphorus 
deposited*. A tissue of 100 apertures to the square inch, made 
of wire of 1 *60th, will at common temperatures intercept the 
flame of a spirit-lamp but not that of hydrogen ; and when 
fitrongly heated, it will no longer arrest the flame of the spirit- 
lamp. A tissue which will not interrupt the flame of hydrogen 
when reel hot, will still intercept that of olefiant gas; and a heated 
tissue which would communicate explosion from a mixture of 
olefiant gas and air, will stop an explosion from a mixture of 
fire-damp, or earburetted hydrogen. 

The ratio of the combustibility of the different gaseous matters 
is likewise to a certain extent as the masses of heated matter 
required to inflame them f. Thus an iron wire of 1 -40th of an 
inch heated cherry red, will not inflame olefiant gas, but it will 
inflame hydrogen gas; and a wire of l-8th, heated to the same 
degree, will inflame olefiant gas ; but a wire of 1-fiOOdth must 
be heated to whiteness to inflame hydrogen, though at a low red 
heat it will inflame bi-phosphuretted gas; but wire of 1 -40th 

* If a tissue containin'* above 700 apertures to tlio square inch be. held 
over the flame of phosphorus or phosphuretted hydrogen, it dot s not trans- 
mit tht* flame till it is sufficiently' heated to enable the phosphorus to pass 
through it in vapour. Phosphuretted hydrogen is decomposed in flame, 
and acts exactly like phosphorus. 

f It appeared to me in these experiments, that the worst conducting and 
best radiating substances required to be heated higher for equal masses to 
produce the same effect upon jhe gases: thus, red hot charcoal had evi- 
dently loss power of inflammation than red hot iron. 

heated 
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heated even to whiteness will not inflame mixtures of fire- 
damp. 

These circumstances will explain, why a mesh of wire so much,, 
finer is required to prevent the explosion from hydrogen and 
oxygen from passing, and why so' coarse a texture and wire is 
sufficient to prevent the explosion of the fire-damp, fortunately 
the least combustible of the known inflammable gases. 

The general doctrine of $|e operation of wire-gauze cannot 
be better elucidated than in its effects upon the flame of sulphur. 
When wire-gauze of 600 or 700 apertures to the square inch is 
held over the flame, fumes of condensed sulphur immediately 
come through it, and the flame is intercepted ; the fumes con- 
tinue for some instants, but as the heat increases they diminish ; 
and at the moment they disappear, which is long before the gauze 
becomes red hot, the flame passes ; the temperature at which 
sulphur burns being that at which it is gaseous. 

Another very simple illustration of the truth of this view is 
offered in the effect of the cooling agency of metallic surfaces 
upon very small flames. Let the smallest possible flame lie made 
by a single thread of cotton immersed in oil, and burning im- 
mediately upon the surface of the oil: it will be found to be 
about l*tf0th of an inch in diameter. Let a fine iron wire of 
1-1 80th he made into a circle of 1 -10th of an inch in diameter, 
and brought over the flame. Though at such a distance, it will 
instantly extinguish the flame, if it he cold: but if it be held above 
the flame, so as to be slightly heated, the flame may be passed 
through it without being extinguished. That the effect depends 
entirely upon the power of the metal to abstract the heat of 
flame, is shown by bringing a glass capillary ring of the same 
diameter and size over the flame ; this being a much worse con- 
ductor of heat, will not extinguish it even when cold . If its 
size however be made greater, and its circumference smaller, it 
will act like the metallic wire, and require to be heated to pre- 
vent it from extinguishing the flame*. 

Suppose a flame divided hv the wire-gauze into smaller flames, 
each flame must be extinguished in passing its aperture till that 
aperture has attained a temperature sufficient to produce the 
permanent combustion of the explosive mixture. 

A* flame of sulphur may he made much smaller than that of 
hydrogen, that of hydrogen smaller than that of a wick fed with 

* Let a small globe of metal l-20th of an inch in diameter made by 
fusing the end of a wire be brought, near a flame of l~S0th in diameter, it 
will extinguish it when cold at the distance of its own diameter; let it be 
heated, and the distance will diminish at which it produces the extinction; 
and at a white heat it does not extinguish it by actual contact, though at a 
dull red heat it immediately produces the effect. 
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oil, and that of a wick fed with oil smaller than that of car- 
buretted hydrogen ; and a ring of cool wire which instantly ex- 
tinguishes the flame of carburetted hydrogen, only slightly di- 
minishes the size of a flame of sulphur of the same dimensions. 

Where rapid currents of explosive mixtures are made to act 
upon wire-gauze, it is of course much more rapidly heated ; and 
therefore the same mesh which arrests the flames of explosive 
mixtures at rest, will suffer them to pass when in rapid motion ; 
but by increasing the cooling surface by diminishing the size, or 
increasing the depth of the aperture, all flames, however rapid 
their motion, may be arrested. Precisely the same law applies 
to explosions acting in close vessels: very minute apertures when 
they are only few in number will permit explosions to pass, which 
are arrested bv much larger apertures when they fill a whole 
surface. A small aperture was drilled at the bottom of a wire- 
gauze lamp in the cylindrical ring which confines the wire-gauze; 
this, though less than I -18th of an inch in diameter, passed the 
flame and fired the external atmosphere, in consequence of the 
whole force of the explosion of the thin stratum of the mixture 
included within the cylinder driving the flame through the aper- 
ture ; though, had the whole ring been composed of such aper- 
tures separated by wires, it would have been perfectly safe. 

.Nothing can demonstrate more decidedly than these simple 
facts and observations, that the interruption of flame by solid 
tissues permeable to light and air, depends upon no recondite or 
mysterious cause, but to their cooling powers, simply considered 
as such. ^ 

When a light included in a cage of wire-gauze is introduced 
into an explosive atmosphere of fire-damp at rest, the maximum 
of heat is soon obtained; the radiating power of the wire, and 
the cooling effect of the atmosphere, more efficient from the 
mixture of inflammable air, prevent it from ever arriving at a 
temperature equal to that, of dull redness. In rapid currents of 
explosive mixtures of fire- damp, which heat common gauze to a 
higher temperature, twilled gauze, in which the radiating sur- 
face is considerably greater, and the circulation of air less, pre- 
serves an equal temperature. Indeed the heat communicated 
to the wire by combustion of the fire-damp in wire-gauze lamps, 
is completely in the power of the manufacturer; for by diminish- 
ing the apertures and increasing the mass of metal, or the ra- 
diating surface, it may be diminished to any extent. 

1 have lately had lamps made of thick twilled gauze of wiyes 
of l-40th, sixteen to the warp,- and thirty to the weft, which 
being riveted to the screw, cannot be displaced ; from its flexi- 
bility it cannot be broken, and from its strength cannot be 
crushed, except by a very strong blow. 

m. Even 
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Even in the common lamps the flexibility pf the material has 
been found of great importance ; and I could quote one instance 
of a dreadful accident having been prevented, which must have 
happened had any other material than wire-gauze been employed 
in the construction of the lamp : and how little difficulty has oc- 
curred in the practical application of the invention, is shown by 
the circumstance, that it has been now for ten months in the 
hands of hundreds of common miners in the most dangerous 
mines in Britain, during which time not a single accident has 
occurred where it has been employed, whilst In other mines, much 
less dangerous, where it has not yet. been adopted, some lives 
have been lost, and many persons burned. 

The facts stated in Section II. explain why so much more heat 
is obtained from fuel when it is burnt quickly; and they show 
that in all cases the temperature of the acting bodies should be 
kept as high as possible, not only because the general increment 
of heat is greater, but likewise, because those combinations are 
prevented which at lower temperatures take place without any 
considerable production of heat: — thus, in the Argand lamp, the 
Liverpool lamp, and in the best fire-places, the increase of ef- 
fect does not depend merely upon the rapid current of air, but 
likewise upon the heat preserved by the arrangements of the 
materials of the chimney, and communicated to the matters en- 
tering into inflammation. 

These facts likewise explain the methods by which tempera- 
ture may be increased, and the limit to certain methods. Cur- 
rents of flame, as it was stated in the last section, can never 
raise the heat of bodies exposed to them, higher than a certain 
degree, their own temperature ; but by compression, there can 
be no doubt, the heat of flames from pure supporters and com- 
bustible matter may be greatly increased, probably in the ratio 
of their compression. In the blow-pipe of oxygen and hydro- 
gen, the maximum of temperature is close to the aperture from 
which the gases are disengaged, L e, where their density is 
greatest. Probably a degree of temperature far beyond any that 
has been yet attained may be produced by throwing the flame 
from compressed oxygen and hydrogen into the Voltaic arc, and 
thus combining the two most powerful agents for increasing 
temperature. 

The circumstances mentioned in this paper, combined with those 
noticed in the paper on flume printed in Mr. Braude’s Journal of 
Science and the Arts, explain the nature of the light of flames 
and their form. When in flames pure gaseous matter is burnt, 
the light is extremely feeble: the density of a common flame is 
proportional to the quantity of solid charcoal first deposited and 
afterwards burnt* The form of the flame is conical, because the 

. B 3 ip. greatest 
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greatest heat is in the centre of the explosive mixture- In 
looking steadfastly at flame, the part where the combustible mat- 
ter is volatilized is seen, and it appears dark, contrasted with the 
part in which it begins to burn, that is where it is so mixed with 
air as to become explosive. The heat diminishes towards the 
top of the flame, because in this part the quantity of oxygen is 
least. When the wick increases to a considerable size from 
collecting charcoal, it cools the flame by radiation, and prevents 
a proper quantity of air from mixing with its central part ; :.t 
consequence, the charcoal thrown off from the top of the flame 
is only red hot, and the greater part of it escapes un eon turned. 

The intensity of the light of flames in the b> in- 
creased by condensation,, and diminished by rarep , appa- 
rently, in a higher ratio than their heat ; more paruc.K capable 
of emitting light exist in the denser atmospheres, and yet most 
of these particles, in becoming capable of emitting light, absorb 
heat ; which could not be the case in the condensation of a pure 
supporting medium. 

The facts stated in Section I* show that the luminous appear- 
ances of shooting stars and meteors cannot be owing to any in- 
flammation of elastic fluids, but must depend upon the ignition 
of solid ...bodies. Dr. Halley calculated the height of a meteor 
at ninety miles, and the great American meteor which threw 
doiyn showers of stones was estimated at seventeen miles high. 
The velocity of motion of these bodies must in all cases be im- 
mensely great, and the heat produced by the compression of the 
most rarefied air from the velocity of motion must be probably 
sufficient to ignite the mass; and al! the phamonwra may be 
explained, falling stars he supposed to be small solid bodies 
moving round the earth in very eccentric orbits, which become 
ignited only when they pass with immense velocity through the 
upper regions of the atmosphere, and if the rr *» teoric ladies which 
throw down stones with explosions be supposed to be similar 
bodies which contain either combustible or elastic matter. 

Cobham-hull, Kent, . Inn. 8, 1817. 

Some new Experiments and Observations on the Combustion of 
Gaseous Mixtures, &c, K 

In a paper read before the Royal Society at their last two 
meetings, T have described the phenomena of the slow com- 
bustion of hydrogen and olefiant gas without flame. In the same 
paper I have shown, that the temperature of flame is infinitely 
higher than that necessary for the ignition of solid bodies. It 
appeared to me, therefore, probable, that in certain combinations 
of gaseous bodies, for instance, those above referred to, when 



m the Combustion of Gaseous Mixtures* 23 


the increase of temperature was not sufficient to render the 
gaseous matters themselves luminous ; yet still it might be 
adequate to ignite solid matters exposed to them, I had de- 
vised several experiments on this subject. I had intended to 
expose fine wires to oxygen and olefiant gas, and to oxygen 
and hydrogen during their $lo\v combination under different cir- 
cumstances, wh i was accidentally led to the knowledge of the 
fact, and, at the same time, to the discovery of a new and cu- 
rious' series of phenomena. 

i was making experiments on the increase of the limits of the 
combustibility of gaseous mixtures of coal gas and air by in- 
crease of temperature. For this 'purpose, I introduced a small 
: w-trfc-k v uze sale-lamp 'with some fine wire of platinum fixed 
uoove Jit (1 time, into a combustible mixture containing the 
maxin.ani of ccal gas; and when the inflammation had taken 
place in Jie wire-gauze cylinder, I threw in more coal gas, ex- 
pecting that the heat acquired by the mixed gas in passing 
through the wire* gauze would prevent the excess from extin- 
guishing the flame. The flame continued for two or three se- 
conds after the coal gas was introduced; and when it was ex- 
tinguished, that part of the wire of platinum which b id been 
hottest remained ignited, and continued so for many minutes, 
tod when it was removed into a dark room, it was evident that 
there was no flame in the cylinder. 

It was immediately obvious that this was the result which I 
had hoped to attain by other methods, and that the oxygen and 
CUii! £ tot act with the hot wire combined without flame. 


and" . y ,:ed heat enough to preserve the wire ignited, and 
Xu > c*> -f: ei'r own combustion. I proved the truth of this 
.gtociusito h\ u King a similar mixture, heating a fine wire of 
introducing it into the mixture. It immediately 
;.ec rp ig dtp J nearly to whiteness, as if it had been itself iri 
atotfiiv tofaustion, and continued glowing for a long while; and 
when it was extinguished, the inflammability of the mixture was 
found entirely destroyed. 

A temperature much below ignition only was necessary for 


producing this curious phenomenon, and the wire was repeatedly 
taken out and cooled in the atmosphere till it ceased to be visibly 


red ; and yet when admitted again, it instantly became red hot. 

The same phaenomena were p roduced with mixtures of olefiant 
gas and air, carbonic oxide, prussic gas and hydrogen, and in 
the last case with a rapid production of water; and the degree 


of heat I found could be regulated by the thickness of the wire. 


The wire, when of the same thickness, became more ignited in 


hydrogen than in mixtures of olefiant gas, and more in mixtures 
of olefiant gas than in those of gaseous oxide of carbon. 

B 4 ^ When 
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When the wire was very fine, about the l*80th of an inch in 
diameter, its heat increased in very combustible mixtures, so as 
to explode them. The same wire in less combustible mixtures 
only continued bright red, or dull red, according to the nature 
of the mixture. 

In mixtures not explosive by flame within certain limits, these 
curious phenomena took place whether the air or the inflamma- 
ble gas was in excess. 

The same circumstance occurred with certain inflammable 
vapours. I have tried those of ether, alcohol, oil of turpentine 
and naphtha. There cannot be a better mode of illustrating the 
fact, than by an experiment on the vapour of ether or of alcohol, 
which any person may make in a minute. Let a drop of ether 
be thrown into a cold glass, or a drop of alcohol into a warm 
one. Let a few coils of wire of platinum of the l-60th or l-70th 
of an inch he heated at a hot poker or a candle, and let it be 
brought into the glass ; it will in some part of the glass become 
glowing, almost white hot, and will continue so as long as a 
sufficient quantity of vapour and of air remain in the glass. 

When the experiment on the slow* combustion of ether is made 
iii the dark, a pale phosphorescent light is perceived above the 
wire, which of course is most distinct when the wire ceases to 
be ignited. This appearance is connected with the formation of 
a peculiar acrid volatile substance possessed of acid properties. 

The chemical changes in general produced by slow combus- 
tion appear worthy of investigation. A wire of platinum intro- 
duced under the usual circumstances into a mixture of prussic 
gas (cyanogen) and oxygen in excess became ignited to white* 
ness, and the yellow vapours of nitrous acid were observed in the 
mixture. And in a mixture of defiant gas non-explosive from 
the excess of inflammable gas, much carbonic oxide was formed. 

I have tried to produce these phenomena with various metals ; 
but I have succeeded only with platinum and palladium ; with 
copper, silver, iron, gold, and zinc, the effect is not produced. 
Platinum and palladium have low conducting powers, and small 
capacities for heat, compared with other metals; and these seem 
to be the principal causes of their producing, continuing, and 
rendering sensible these slow combustions. 

I have tried some earthy substances which are bad conductors 
of heat ; but their capacities and power of radiating heat appear 
to interfere. A thin film of carbonaceous matter entirely de- 
stroys the igniting power of platinum, and a slight coating of 
sulphuret deprives palladium of this property, which must prin- 
cipally depend upon their increasing the power of the metals to 
radiate heat. 

Thin laminae of the metals, if their form admits of a free cir- 

culation 
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culation of air, answer as well as fine wires; and a large surface 
of platinum may be made red hot in the vapour of ether, or in 
a combustible mixture of coal gas and air. 

1 need not dwell upon the connection of these facts respecting 
slow combustion, with the other facts I have described in the 
history of flame. Many theoretical views will arise from this 
connection, and hints for new researches, winch I -hope to be 
uhle to pursue in another communication. I shall now con- 
clude by a practical application. By hanging some coils of fine 
wire of platinum, or a fine sheet of platinum or palladium, above 
the wick of his lamp, in the wire-gauze cylinder, the coal miner, 
there is every reason to believe, will he supplied with light in 
mixtures of fire-damp no longer explosive ; and should his flame 
be extinguished by the quantity of fire-damp, the glow of the 
metal will continue to guide him; and by placing the lamp in 
different parts of the gallery, the relative brightness of the ware 
will show the state of the atmosphere in these parts. Nor can 
there be any danger with ‘respect to respiration whenever the 
wire continues ignited, for even this phenomenon ceases when 
the foul air forms about 2-5 ths of the volume of the atmosphere. 

1 introduced into a wire-gauze safe-lamp a small cage made 
of fine wire of platinum of the I -70th of an inch in thickness, 
and fixed it by means of a thick wire of platinum about two 
inches above the wick which was lighted, 1 placed the whole 
apparatus in a large receiver, in which, by means of a gas-holder, 
the air could be contaminated to any extent with coal gas. As 
soon as there was a slight admixture of coal gas* the platinum 
became ignited ; the ignition continued to increase till the flame 
of the wick was extinguished, and till the whole cylinder became 
filled with flame ; it then diminished. When the quantity of 
coal gas was increased so as to extinguish the flame ; at the mo- 
ment of the extinction the cage of platinum became white hot, 
and presented a most brilliant light. By increasing the quantity 
of the coal gas still further, the ignition of the platinum became 
less vivid. When its light was barely sensible, small quantities 
of air were admitted, its heat speedily increased ; and by regu- 
lating the admission of coal gas and air it again became white 
hot, and soon after lighted the flame in the cylinder, which as 
usual, by the addition of more atmospherical air, re-kindled the 
flame of the wick. 

This experiment has been very often repeated, and always with 
the same results. When the wire for the support of the cage, 
whether of platinum, silver, or copper, was very thick, it re- 
tained sufficient heat to enable the line platinum wire to re- 
kindle in a proper mixture a hall a minute after its light had 

been 
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been entirely destroyed by an atmosphere of pure coal gas"; and by 
increasing its thickness the period might be made still longer* 
The phenomenon of the ignition of the platinum takes place 
feebly in a mixture consisting of two of air and one of coal gas, and 
brilliantly in a mixture consisting of three of air and one of coal 
gas : the greater the quantity of heat produced the greater may 
be the quantity of the coal gas, so that a large tissue of wire will 
burn in a more inflammable mixture than single filaments, and a 
wire made white hot will burn in a more inflammable mixture 
than one made red hot. If a mixture of three parts of air and 
one of fire-damp be introduced into a bottle, and inflamed at its 
point of contact with the atmosphere, it will not explode, but 
will burn like a pure inflammable substance. If a fine wire of 
platinum coiled at its end be slowly passed through the flame, 
it will continue ignited in the body of the mixture, and the same 
gaseous matter will be found to be inflammable and to support 
combustion. 

There is every reason to hope that the same phenomena will 
occur with the cage of platinum in the fire-damp, as those which 
have been described in its operation on mixtures of coal gas. In 
trying experiments in fire-damp, the greatest care must be taken 
that no filament or wire of platinum protrudes on the exterior 
of the lamp, for this would fire externally an explosive mixture. 
However small the mass of platinum which kindles an explosive 
mixture in the safe-lamp, the result is the same as when large 
masses are used; the force of the explosion is directed to, ami 
the flame arrested by, the whole of the perforated tissue. 

When a large cage of wire of platinum is introduced into a 
very small safe-lamp, even explosive mixtures of fire-damp are 
burnt without flame; and by placing any cage of platinum in 
the bottom of the lamp round the wick, the wire is prevented 
from being smoked. I have sent lamps furnished with this ap- 
paratus to be tried in the coal mines of Newcastle and White- 
haven: and I anxiously w ait for the accounts of their effects in 
atmospheres in which no other permanent light can be produced 
by combustion. 

Loudon, Jun. 22, 1817. 

Explanation of Figures, Plate I. 

Fig. A is a small cage made of wire of platinum, of 1 - 70th or 
1-S0th of an inch in thickness, fastened to a wire for raising it 
above the wick, for giving light in inflammable media, containing 
too little air to be explosive. 

Figures B and B are a similar cage for placing in the bottom 
of the lamp, to prevent it from being smoked by thte wick. 

II. On 
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II, On Aerial Navigation. By Sir Georgs Cayley, Bart. 
To Mr. Tillock, 

Sir, — Since my last paper on Aerial Navigation, several 
scattered observations have been made upon this subject in your 
Magazine ; and although it has not met with all the encourage- 
ment it deserves, yet it has received as much notice as can rea- 
sonably be expected, when it is considered that it invites its sup- 
porters to a subscription, during an unparalleled period of public 
pecuniary privation. I am glad to find that a gentleman of di- 
stinguished literary and scientific reputation has stated to you 
his intention of subscribing fifty pounds towards any experiments 
on this subject, that may be conducted bv men of science; al- 
luding, I conceive, to the committee proposed in one of my 
papers. Mr. Evans has likewise signified his intention of sub- 
scribing, in conjunction with Mr. Lovell Edgeworth* and myself. 
It therefore becomes necessary to publish the present amount of 
the subscriptions, which I propose, subject to the permission of 
these two gentlemen, may be done in your Magazine for July ; by 
which time 1 hope a few more names may be added, and a fund 
for experiments on the improvement of balloons be commenced* 
which Will in time enable the capabilities of this interesting in- 
vention to be properly investigated and ascertained, under the 
inspection of a committee of scientific persons, acting with the 
advice of the best professional engineers in the country j\ Surely, 
when it is considered that this leading discovery of suspending 
heavy bodies in the air by balloons is but recent in our age; and 
that the cumbrous and expensive nature of their structure has 
placed the proper scale of experiments far beyond the expense 
that individuals choose to appropriate to such purposes, — it can- 
not be deemed absurd, or even unworthy a sense of national 
pride, by a combined effort of intelligence and contribution, to 
rescue this noble invention from for ever remaining a gaudy 
bubble in the hands of exhibition-makers. All that I ask of 
men of information upon matters of this nature is, to combine, 
and to try such rational experiments, as wgould show by degrees 

* Sir George will have learnt by this time that the gentleman whom he 
here names is now no more. lie was the gentleman who had agreed to sub- 
scribe titty pounds.— Edit. 

t I stated last year to Mr. Til loch the amount of my subscription, as 
the original promoter, under certain conditions: for the present I shall say 
50 pounds; but i by no means wish gentlemen disposed to forw ard experi- 
ments Oa this subject to subscribe upon a high scale, as a greater amount 
may probably be obtained in subscriptions of from one to ten pounds. 

how 
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how far it is practicable to guide balloons : — such a committee as 
I propose would never enter into any of those projects which, 
whether ultimately false or true, are at present too many steps 
m advance to be proper objects of their immediate attention ; 
but, commencing with what has been ascertained upon this sub- 
ject, would advance step by step from that point, as far as the 
present state of our knowledge of first moving powers will per- 
mit. . 

The title and terms of the subscription I therefore propose to 
be as follows : 

WE, the undersigned parties, enter into the following subscrip- 
tion, for the purpose of ascertaining how far the principle of 
balloons supporting heavy burthens in the air may be made use- 
ful as. a mea&s of conveyance. 

No person to he called upon for Ills subscription money till at 
least 1000/. be subscribed for. 

When the subscription has reached this amount, an annual 
committee of seven of the subscribers to be elected ; — every sub- 
scriber of one pound and of less than five pounds to have one vote 
on this and all other occasions. Subscribers of five pounds to 
have two vote.* ; and subscribers of larger sums to have one ad- 
ditional vote for every additional five pounds they subscribe. 

No experiments to be undertaken but by order of this com- 
mittee, who may call in the advice of such civil engineers as 
they choose to consult. 

An annual report of the application of the fund, and the result 
of the experiments made, to be printed for the use of the sub- 
scribers. 

These regulations being tire basis upon which the subscription 
is made, cannot be altered; hut subsequent rules not militating 
against these, may be entered into at a general meeting of the 
subscribers, expressly convened for the purpose. 

Having now stated my sentiments respecting the general bear- 
ing of this subject, I proceed to notice some remarks that have 
been made by others since my late papers. Mr. Evans has sug- 
gested as an improvement upon the triple tier of wing waftage 
by the steam-engine, that a rotary movement with oblique sur- 
faces will be preferable, on account of the continual loss of power 
which he conceives to take place in putting these surfaces into 
motion from a state of rest. This reasoning against reciprocat- 
ing movements is in general perfectly correct, but in this case 
the maxim does not hold good. The whole power communi- 
cated to these wafting surfaces is applied in the commencement 

to 
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to overcome the vis inertia* of the materials of whieh they are 
composed, and the gradually increasing resistance (rfthe^a^^ Tfto* 
wards the termination of the wait, if the movement be pfdperJv 
contrived, the momentum accumulated in these surfaces will pro- 
long the effective waft as much beyond the time when the effort 
of the first mover has ceased, as will exactly restore the power 
absorbed at the commencement of the action. Thus the whole 
power will have been expended on the resistance of the air, and 
consequently in propelling the balloon. > 

There are several difficulties of construction which occur m 
rotative wafts; the chief of which are, giving firm support and 
communicating motion to the axis at the necessary distant it is 
obliged to be placed from the boat; whereas in the wing waftage 
the hinge is on the solid frame of the boat. The wing* con- 
struction likewise offers an advantage of great importance, — that 
of providing, if properly managed, a safe descent in case of acci- 
dent to the balloon. The chief advantage of the rotary move- 
ment is its uniform action, f think cither construction may be 
made effectual, but I prefer the wing plan as the easiest for our 
first experiments. Mr. Evans may see in my early papers upon 
this subject, that revolving flyers had not escaped my attention: 
indeed, the first experiment 1 made upon the mechanical prin- 
ciples of aerial navigation, was successfully executed, though on a 
very small scale and by very simple means, upon this very plan*. 
Some very ingenious observations on the subject of aerial na- 
vigation are made by a correspondent in your Magazine for 
March 1817. in the third paragraph, respecting the means of 
vertical motion, the plan of condensing air into a second bal- 
loon is adverted to as woithy of particular attention. This plan 
of increasing the specific gravity by condensation, and lessening 
it again by the escape of the condensed air, was one of the earliest 
suggestions of the balloon-makers; but, though founded on a true 
principle, is quite inefficient in practice. 'File elastic pressure 
of air increasing as its density, no cloth is able to bear the force 
required: for instance, if a cloth be capable of resisting a lineal 
tension of five hundred pounds to the foot, let a balloon twentv 
feet in diameter he constructed of this cloth ; it will readily be 
found upon calculation, that only from seventeen to twenty pounds 
of additional air can be pumped into it before it would arrive at 
the proposed tension. Thus a huge impediment to motion 
would be added to the machine, besides the additional hulk of 
the supporting balloon necessary to carry the iveight of this in- 
cumbrance, without gaining any efficient power to compensate 
for these disadvantages. 

* Nicholson’s Journal for November 1800, p. 172. 


In 
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In the second paragraph 9 respecting lateral motion, it is ob- 
served that the tacking plan, though worthy of much considera- 
tion, is incapable of counteracting any considerable wind , t( as a 
little calculation will ■.■show/' I must here remark, that if your 
correspondent will honour with his attention my statement 
respecting a Montgolfian balloon constructed on the tacking 
plan, in your Magazine for March IS 16, and will recalculate 
the powers of that construction, be will find that the horizontal 
speed will be about twenty miles per hour in calm air; but he 
must ijot, as he proposes, consider the major axis as elevated in 
au angle of 45° with the horizon ; but at an angle of 30°, which 
will be found to cause the path of the machine to be in the for- 
mer angle ; 15 9 or 16° being lost, in what is similar to lee-way 
in ships, according to the flatness of the top surface of the bal- 
loon. Although a velocity of twenty miles per hour will not 
overcome some winds, and would scarcely be at par with what 
Mr* Srneaton calls 6< very brisk” in his table ; yet it would over- 
come what he terms u gently pleasant,” at a speed of sixteen 
miles per hour ; and what he terms. “ pleasant brisk,” at about 
seven and a half. Very few days in the year have what is thus 
called very brisk wind, and it is even in this ease 32 to 1 that it 
does not blow from that point of the compass which is the pro- 
posed direction of steerage. In most oblique cases the power of 
the machine will give a great command of diagonal steerage 
within the semicircle opposed to the wind ; on either side it will 
be no impediment ; and in the whole semicircle behind t he wind 
it will add to the velocity required. Hence, as on most occa- 
sions a choice of time is left, winds will be of infinite use in 
aerial navigation, even should twenty miles per hour, in calm air, 
prove to be the limit to the velocity of these machines. The 
difference of the currents in the upper and lower strata of the 
atmosphere, it is well observed by your correspondent, will lend 
great assistance to the steerage of balloons, as will also the sin- 
gular fact of their following the direction of rivers, which is pro- 
bably an electric phenomenon, rivers acting like discharging 
rods by connecting the opposite electrical states of distant re- 
gions of the atmosphere, as is exemplified by the greater frequency 
of accidents from lightning on their banks than in ordinary si- 
tuations. 

In the third paragraph your correspondent states the failure 
of oars in moving balloons to have arisen from their being ap- 
plied to the car, in lieu of u their line of pressure passing through 
the centre of pressure of the whole system,” much of the power 
being thus applied towards communicating a rotary movement 
of the car round the balloon, I do not conceive this to be the 

cause 
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cause of failure, but the application of the power cootie iir two 
men, with very ill appropriated means, to perform what, required 
the strength of twice as many horses. With respect to the oblique 
force noticed bv vour correspondent, I wish to refer him to tim 
case of a barge drawn along the centre of a canal by a rope ta lk 
horse on the bank ; — no power is lost by this mode of draft, but 
what arises from the actual path of the vessel not coinciding with 
the line of its major axis, which slight increase of resistance is 
foreign to the case of a spherical balloon, where simple gravita- 
tion, and not the pressure of a fluid on an oblique plane, is the re- 
straining force. This is best explained by a figure. ** 

Let A, fig. 1, Plate 1. be a balloon. B its car, propelled be- 
yond the centre of suspension by any given power of waftage ; 
draw AC perpendicular, and C B parallel to the horizon ; ♦ and 
let these lines be in the same ratio to each other as the weight 
of the car is to the propelling power; then the line AB will re- 
present the whole action of the car upon the balloon. Draw 
A D and B D, respectively, parallel to the two former lines, and 
it becomes evident that the power of the compound force AB, 
will have the same effect as the two forces A I), equal to C B, 
the propelling power, and AC the weight of the car; which 
being just balanced by the floating power that may be repre- 
sented by BD, leaves the balloon to be carried along in its hori- 
zontal path by the same force, as if dragged in the direct line 
of its centre A D, I have been the more particular in my ob- 
servations on this point, because 1 wish to show that long bal- 
loons filled with hydrogen gas may be made use of at any distance 
above the car they support, which may be found to render them 
safe from the fire of the engine, and yet not be subject to any 
loss of power from the waftage being applied to the car in lieu 
of the balloon. Thirty or forty yards, if necessary, may inter- 
vene between the balloon and top of the chimney of the fire 
which works the engine. Wire -gauze, so celebrated of late for 
preventing the communication even of explosive mixtures of hy- 
drogen with each other, may interpose its magic web to cut off 
any danger in this respect ; and as the hydrogen gas balloon 
must (for the sake of firm rlKstanee to the external air, so as to 
preserve the proper form of the prow) be inclosed in one of 
coarser materials, into which common air can be pumped to the 
required density between them, it becomes almost impossible 
that any accident from fire can take place. A flexible leather 
tube and cordage will thus form the only connection between the 
boat and the balloon. The stupendous bulk of such balloons as 
upon calculation appear capable of being made to convey con- 
siderable burthens with the requisite degree of speed, forms the 

chief 
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chief obstacle to thejr introduction. This causes the expense 
attending tfjeir structure and inflation, their tremendous power 
if assailed; by winds, and the difficulty of di%dsing!of them when 
nht employed. The expense of structure would; at present be 
about WOOL per ton ; but if these -vessels became of general u tility, 
.ji much cheaper means of structure [probably soon be 

found rout* The expense of inflating* them with hydrogen gas is 
heavy bv the present process; but as wate^ consists of rather 
more than a sixth part of its weigh,; of hydrogen * ; and as 
every portion of hydrogen acecipiig: id its purity gives from 
ten to twelve times its own weight of support in a balloon, it 
follows that every ton of water that is decomposed for this pur- 
vet y^nearly twii .tans of burthen in the air. 
T( this process, as I before suggesicdy bo-performed by exposing 
red hot iron to the action steam, i: iippears, from the known 
proportion of oxygen in the black <?> ide thus formed f, that it 
will take about a ton and a half of iron- to each ton of supporting 
power ; and hence an oven of three and a half yards cubed will 
Contain sufficient iron drops or borings, allowing one half of the 
space for the free passage of the steam amongst them, to inflate 
the balloon I have described of fifty tons po>Wer, As the oxide 
will be reduced by melting the iron again in the ordinary way, 
no metal would he lost ; and the process would not be expensive 
if conducted where coal and iron ore are found together, as is 
frequently the case in this kingdom. 

Charcoal will decompose water more rapidly and at a cheaper 
rate} and although the earburetted hydrogen thus obtained is 
generally much too heavy for inflating balloons | yet as the com- 
pound nature of this g*|s seems to vary according ' > the quantity 
and, circumstances unde? which the in contact with 

the ignited charcoal; and as Lavobie* and nfeusnier - obtained 
it at the specific gravity of (K 27 & air bejug lUtKk or rather 
more than three and a half times lighter min ir, it n very pro- 
bable that some ready mode may be found of oocphiijng pure hy- 
drogen l>y the simple action of combustibles upo naru, which 
will render the floatage of balloons cheap enoggb .mat or- 
diiutij$' use which} sooner or later, tMfe prinfi|pig^was' drigned to 
.- be pf to mankind. Had hydrogen been a Scanty substance, to 
be fburdl^th difficulty, its remarkable levity, though attractive 
as a matter of curious chemical research, would only have been 
. tantalizing, as exhibiting a means of suspending heavy bodies in 

* 85 Oxygen. f Zzj&iygen. 
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the air ; but who will deny that in ehem&try, as hi ev^ryother 
branch of natural knowledge, there exist palpableevidences of 
design and adaptation, either of man to these e!emcnt8, or of 
the dements to the uses of matt. I do not here allude to those 
self-evident and immediate adaptations, such as Light to the eye, 
the structure of the lungs to the air we breathe, or of the sto- 
mach to the water we drink ; but those more indirectly adapted 
to the pleasures, wants and conveniences of life : for instance^ 
iron, which is certainly the most useful of die metals, is the most 
plentiful; its power of being made into-steel for tools, capable, 
by so simple an art as that of being suddenly cooled, of acquiring 
any degree of hardness, so as even to cut steel itself ; — the ex- 
traordinary power it has of becoming so far in a state of fusion 
as to admit of being perfectly united under the hamnfer in a 
welding heat, without losing ♦he form it had been previously 
wrought into, are, in the opinion of every enlightened workman, 
evidences of design in its chemical structure as respecting the 
wants of mankind. No one can . iiibt that water, which seems 
to form the basis of all the vegetable and animal juices, was 
likewise designed as furnishing the means of navigation. Nature 
is no niggard of that which she designs for the uses of her crea- 
tures. The sun, in lighting up our enamelled acres, far outdoes 
the utmost brilliancy Of our nocturnal ball-rooms; and to hire 
an acre of illumination equal to what this luminary bestows upon 
it gratis, would cost from thirty to forty thousand per annum. 
The very circumstance that every ton of water contains a power 
of giving two tons of floatage ly heavy bodies within the atmo- 
sphere, is strong evidence that this may be intended as one of 
the uses of the chemical airangemexitpf this plentiful element. 

Tire rel ative power of balloons to break away from their an- 
chorage in a st* m of wind, decreases under the circumstances 
of magnitude and oblong structure I have proposed, in the same 
ratio with the decrease of their resistance in passing through the 
air. The horizontal drag of the balloon of fifty tons when at 
anchor, and exposed to the various degrees of wind ip Mr. ^mea- 
ton’s table, will be as follows : ^ V 

1 Miles per Hotir. 

High wind .. *£ . . 32} % > I 

Very high wind . . . . 42| 13f 

Storm cj tempest . ^ . .#50 19 

Great storm . . . . • . 60 27 

Hence, even in the^great »tdfan, if the boat be anchored to 
the earth, the wind would only cause the connecting ropes to 
incline back to an angle ff SS° with a perpendicular, and by no 
means overcome the floating power and beat the balloon to the 
earth so as to endanger it; provided the strength of the materikte 
Vol. 50. No. 231. July 1817.- Cy: were 
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were such As to bear intense condensation sufficient to preserve 
the form of the proiv under this load of pressure. This neces-' 
sity of balloons to bear considerable internal and external pres- 
sure will oblige these machines to be made of strong materials, 
and to be braced by a wide net of cordage. It will likewise be 
necessary to make them in several compartments, like the sto- 
machs of a leech, the power of the same cloth to resist conden- 
sation being inversely as the diameters of the containing bag. 
This additional weight will of course in the same degree diminish 
the supporting power : however, it may be practicable by means 
of tubes to each compartment, the mouths of which open exter- 
nally to any required portion of the whole direct resistance of 
the wind, so to proportion the internal pressure, as only slightly 
to exceed the external in these respective compartments, and 
thus much of the strain may be avoided. The pressure of the 
atmosphere upon the skin of a moderate sited man amounts to 
about eight tons ; but being balanced by an internal elasticity of 
equal amount, bis lungs play without difficulty, and no strain is 
felt on any part of his skin. The necessity of having several 
compartments in large balloons, though an evil as to weight, is 
fully compensated for by the additional security it bestows by 
this structure, an accidental rupture of one portion would not 
cause a precipitate descent, as the floatage may be restored by a 
commensurate discharge of ballast; or of goods, in case of per- 
sonal danger to the crew. The front or prow portion may be 
made of the strongest materials, and the hinder and middle por- 
tion of those duly proportioned to the stress they have to sustain ; 
whereas, if all the air be in one vessel, every part must be alike 
capable of bearing the strongest strain, 1 would not have en- 
tered so minutely into these points, so much in advance of the 
present experimental state of the subject, were it not that the 
reluctance that is felt by some persons to aid experiments; upon 
♦balloons, arises from a hasty conviction that the difficulties at- 
tending this subject are so great as to preclude all hopes of ul- 
timately overcoming them : I wish to allow all the obstacles their 
fair weight, but to meet them by such expedients as their nature 
permits of, -in doing which 1 fear I may have already trespassed 
too much upon your pages ; and shall therefore conclude this 
paper with a very brief enumeration of the Leading points that 
ought to induce experiments upon balloons to be made. They 
ode# a direct swift and easy floatage from any one point Jto every 
other on the face of our globe. 41 Their relative resistance de- 
creases inversely to their power of support; so that the large 
balloon of fifty tons formerly described, will meet with no more 
resistance thap the bird from which its farm is taken, weight for 
weight. Every ton of decomposed water gives two toils of float- 
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iug -power. They would keep aloft* and be firm and steady in 
their position under anchorage, even in storms* The large bal- 
loon descriliedj, would pack up when out of use in a chamber 
ivithin the boat eight yards by four, and thus' render the ap- 
paratus compact on shore; and in the atmosphere there is unli- 
mited space to accommodate any bulk with equal ease, especially 
when it is considered that every increase of it implies an increase 
of Jevity, and not of weight/ Their structure being double, like 
n leathern foot-bull containing a bladder, the thin silken bag of 
hydrogen would not be exposed to any violence; and this gas 
being compressed on all sides alike by the condensed air sur- 
rounding it, would have no tendency to escape, during the ac- * 
tion of the wind mi the prow, as it would in the case of a com- 
mon balloon, if at anchor or swiftly impelled through the air. 

Danger from fire may be nearly excluded by the proper pre- 
cautions. The same power that creates their progressive hori- 
zontal motion will effect* their elevation and depression, by the 
application of an horizontal rudder or sail, and their steerage to 
either side by a vertical one. This will easily be understood 
from the sketch, fig. 2, Plate I. which represents a side view of 
the arrangement of the moving mid steering sails of a balloon 
on the wing plan. Fig. 3 represents an w e?id-view of -a balloon 
with rotary fivers. Neither of these sketches shows any of the 
connecting parts belonging- to their movements, which would 
have made the drawing confused. 

I remain, sir, 

Your obliged and obedient servant, 
Brampton, May 1C> 1U17. Geo. CAYLEY. 


ITT. Remarks on Sir Richard Phillips’s New Hypothesis . 
By Thomas Tredgolp, Esq. 

« — — — He bis fabric of the heavens 

Hath left to their disputes, perhaps to move 

His laughter at; their quaint opinions wide/*— MUiun.. 


To Mr. Tilloch . 

Sir, — A slight consideration must convince any person, 
that the phenomena of the universe cannot be the result any 
continued chain of mechanical causes; an# that, ultimately, we 
must arrive at some elements and powers or properties which 
can only be referred to the First Cause, u which certainly is not 
mechanical.” 

Reasoning bn mechanical principles can be applied only to 
▼ C 2 discover 
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discover the proportional effects of modified causes — all such 
reasoning being made on the presupposition of some acti ve powers 
— which we know from experience, will produce the same effects 
under the samd circumstances,— and when philosophical in- 
quirers havetraced all the phenomena of Nature to these ori- 
ginal dements and powers, physical science may then be con- 
sidered in its most perfect state. These elements and powers 
being the first principles of physical science, the combination and 
modification of them producing all the phenomena of Nature, it 

desirable that they should be free from every thing that even 
has the appearance of being assumed without a sufficient founda- 
t tion. ' 

Attraction is one of those principles which have from time to 
time raised the scruples of pinlossophical inquirers, and particu- 
larly that kind of attraction which Newtonians call gravitation. 
The cause of attraction — if it has any other than the fiat of the 
Creator — appears to he placed beyond the powers of the human 
understanding; but its existence is proved by an abundant class 
Of phajuomena. That bodies attract each other when in contact 
few will be inclined to doubt; — but this being admitted, is any new 
difficulty created by supposing them to act at a distance ? Sup- 
pose two bodies in contact are held together by attraction, why 
should an infinitely small distance totally destroy this force ? Is 
ft not more probable that the power decreases inversely as some 
function of the distance, than that it should abruptly cease at 
the instant of separation? Is* it not proved by magneti cal, 
electrical, chemical, and optical experiments, that attraction ope- 
rates when bodies are not in contact? and, does not gravitation 
afford a satisfactory solution of the various phaenomena of the 
solar system? which is not to be obtained by the introduction 
of any other principle whatever. This your correspondent Sir 
Richard Phillips is disposed to deny; and imagines that he has 
discovered the mechanical cause of the phaenomena that appear 
to be the result of attraction. But his demonstrations, if such 
they can he called, are certainly of a very questionable nature, 

Sir Richard takes it for granted, that the earth is moving in 
its orbit — but does not seem to be aware that attraction or some 
equivalent force is necessary to produce this motion. But, to 
meet him" on his own supposition, let us admit that the elliptical 
niotimi of the earth is fully accounted for,— and then examine 
tile cWcumstanees wh^li he supposes would have an influence 
on the descent of a body to the earth’s surface. 

In the first place, the resistance of the air will not have any 
tendency to force the body downwards. To remove all the cir- 
cumstances that are not connected with the descent of the body, 

♦ let 
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let us suppose a ball to be dropped from the top Of a h%li towei^i 
in this case the air’s resistance will retard the motion of tire ball, 
instead of causing it to descend. .■> 

Secondly* The rotation of the earth cantioe '• possibly deflect 
the ball downwards, because that, if the ball were acted upon 
by the rotary force only, iv would fly off in the direction of a 
tangent to the earth’s surface; consequently the rotary motion 
of* the earth would have an opposite effect to that ascribed to it 
by Sir Richard. 

Thirdly, That the annual motion of the earth cannot force the 
ball downward Sir Richard must know from the illustrations lie has 
cited respecting the falling of bodies on board a ship in motion. £ 

And, as none of these forces taken singly has a tendency to 
move the ball towards the earth’s surface, it follows from the 
composition of motion that the joint action of these forces will 
not have any such tendency. 

As to the angle Sir Richard has drawn as the measure of the 
deflective force, he might have made it any thing ©r nothing- 
just as was most convenient; consequently projectiles, if his 
reasoning be correct, would be subject to different laws in dif- 
ferent parts of the earth at the same time, and at the same place 
to different laws at different times: but l do not find that lie 
has made any experimental researches on- tins subject. 

Sir Richard’s anxious desire to make hj| hypothesis agree with 
the known phenomena of falling bodies has led him into a trifling 
geometrical error. The spaces described by the points C and F 
(see his figure, Phil. Mag., No. 230, p, 430,) in the same time 
will be as the circumferences of t#\e circles they move in ; and the 
circumferences of circles are as their radii, and not as the squares 
of their radii, as Sir Richard supposes. 

Sir Richard is also incorrect in supposing that the effect of 
the rotary motion of the earth on failing bodies has not been 
considered : it was one of the strongest objections that were 
made against the Copernican system, — that if a stone were let 
fall from the top of a high tower, it would strike the ground con- 
siderably to the westward of the foot of the tower. 

And as the experiments and reasonings of Galileo had not yet 
instructed men in the inertia of matter, nor in the composition 
of motion, the followers of Copernicus were unprovided with 
the true answer to this objection; viz. that the stone was a 
part of the earth, and .therefore the annual and diurnal nations 
which were natural to the earth, were also natural to the stone; 
consequently the stone would retain the same motion with the 
tower, and strike the ground at the %ot of it. 

A more accurate investigation of the subject has led others to 
conclude, that the stone would fall a little to the eastward of # the 

C 3 point 
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point over which it commenced its motion, in consequence of the 
velocity of rotation being greater at the top than at the bottom 
of the tower The celebrated Laplace is said to have investi- 
gated this effect W the rotary motion of the earth, in the 
letin des Sciences ” No. 75. 

The Newtonian theory, on which' the whole of physical astro- 
nomy is founded, asserts nothing mote of gravitation, than that 
the result Answers to the supposition, in every case, as far as .oh* 
servation reaches. Gravitation is not an occult quality, but a 
manifest property’ of matter, its truth appearing from the. phe- 
nomena. And among these the attraction of mountains is a 
|hnost direct and decisive proof that every particle of matter is 
endued with the power of attract ioru 

The effect of the mountain Chi mborago in Peru, on the plumb- 
line of the French philosophers ; the experiments on the moun- 
tain Schehallien, by Dr. Maskelyne; the experiments at Mar- 
seilles, by Baron de Zach ; and the interesting' experiments of 
Mr. Cavendish are each of them an experimental proof that 
matter gravitates ; and together form so complete and so con- 
sistent a body of experimental evidence, that, were the evidence 
derived from theory less perfect than it is, this would establish 
the truth. of Newton’s theory. 

In a paper which indirectly accuses Newton of superstition, 
—which, in the idea of^ts author, will render it necessary to re- 
model" h?s u Principia ” and which professes to develop princi- 
ples which will overturn the whole system of modern philosophy, — 
we certainly should expect to find something to correspond with 
these lofty pretensions, or at feast something so plausible that 
we might admire even while we were obliged to condemn: but 
even in this its author has failed; he only shows that he is as 
imperfectly acquainted with his subject as he is with the subor- 
dinate sciences; that he knows little of the authors he pretends 
to refute, and still less of the system they have supported. 

London, July 7, IS IT. T. 1 RED GOLD. 



IV. New Outlines of -Chemical Philosophy . By Ezek.*-kl 

Walker, Ipsq* of Lynn, Norfolk. 


[Continued from v.d. xiix. p. 354.] 

The geometrician always defines the terms that he intends- to 
use, before he begins to demonstrate a proposition ; and the same 
rule ought to be observed in all' physical investigations; for, if the 
meanings of the terms made use of be not understood, the in- 
vesligations must be doubfiul. 

' b * Pbil. Trans 1793, 

According 
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According to the new theory, water consists of two principles, 
hydrogen afid oxygen. Now before we begin to inquire into the 
* truth of this theory, it will be necessary to understand the mean<- 
iugs of those terms. Dr. Henry observes that “ every gas, it 
must be remembered, has at least two ingredients ; the one 
gravitating matter, which, if separate, would probably exist in 
a solid or a liquid form ; the other an extremely subtile fluid, 
termed caloric . In the ex ampl e before us, caloric (and perhaps 
electricity and light) is a common ingredient both of hydrogen 
and oxygen gases ; but the two differ in having different bases* 
The basis of the one is called hydrogen, of the other oxygen ; 
and water may, therefore, be affirmed to be a compound, not y 
of hydrogen and oxygen gases, but of hydrogen and oxygen*/’ 
Dr. Murray observes that u the action of electricity affords a 
mode of resolving water into its constituent gases, and of com* 
Lining those again so as to reproduce itf.” 

Now according to these statements, water is a compound 
of hydrogen amt oxygen and hydrogen and oxygen are the 
component parts of water ! This is nothing more than arguing 
in a circle; yet such is the basis on which is built the much 
celebrated fabric of the French doctrine of the composition of 
water. 

As the Component parts of water, according to the French 
hypothesis, consist of two ponderable matters, why are they not 
exhibited in a solid or a liquid form, divested of that supposed 
extremely subtile fluid termed caloric?” But this, I believe, 
has never been effected; and therefore, till this be done, the ex- 
istence of those matters can only be looked upon as an ingenious 
opinion, founded on conjecture. 

If we were to reason from what vve know, we might say that 
water is the basis of the two gases; but if we were to reason 
from principles the truth of which we do not know, we might 
then indeed conclude with M. Lavoisier and his associates, that 
tlie bases of the two gases in question are two unknown pon- 
derable bodies called hydrogen and oxygen J* 

We need only take a transient view of some of the grandest 
phenomena of Nature, to be convinced that the decomposition 
and recomposition of water are common operations. The water - 
which falls from the clouds upon the surface of the earth is fre- " 
quently converted into two invisible gases, by the two elements 
of combustion contained in the earth or upon its surface; and 
these gases ascending into the atmosphere become a part of it. 

* Henry’s Elements of Chemistry, vol. i. p. 20 0. 
t Murray’s Elements of Chemistry, voL k p. 304. 

X Dr. Henry observes that we have no knowledge of the properties of 
oxygen in a state of complete separation.”— Henry' j^Chein. vok i, p. 177. 

C 4 When 
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On the Trigonometrical Survey „ 

When th# two elements of combustion, thus carried up into the 
atmosphere, come into contact, thunder and lightning are pro- 
duced ; the light and heat thus generated flv off, and the water, • 
which formed the bases of the two gases, is recomposed, and 
descends to the earth in a shower of hail, rain, or snow.' 

Now if vve examine the following experiments on water, we 
shall find them exactly similar to those just mentioned ; for the 
same unde via ting law which takes place upon the surface of our 
globe, and in the atmosphere that surrounds it, obtains in the 
laboratory of the chemist. 

When a Leyden jar is discharged a certain number of times 
into a drop of water, this fluid is wholly converted into two gases, 
which are equal in weight to the drop of water. Now, as no- 
thing is present in this experiment, but water and the two ele- 
ments which were contained in the jar, the two gases are com- 
pounds, consisting of those elements and water. Thermogcu, 
the element of heat, converts a portion of the water into an in- 
visible gas: photogen, the element of light, converts the other 
part of the water into another gas ; water bring the bases of 
the two aerial fluids. The two elements are kept separate by 
their bases; but an electric spark being passed through them, com- 
bustion is produced, and the bases of the two gases are resolved 
into a drop of water, of the same weight as the two gases : the 
two elements being imponderable. I think it would be wander- 
ing very far from that simplicity which is every where seen in 
the operations of Nature's laws, to suppose (for it can only be a 
supposition) that the bases of the two gases are not water, but 
two new matters ; and when the gases are decomposed, these 
unknown matters arc converted into watei. 

Lynn, June SO, 11517. EzEKIKL WaLKER. 

[To be continued. J 


V. Extract of a Letter from Colonel Mudc.e to William 
Blackwood, Esq* relative to the Trigonometrical Survey** 

I F.':l Jii bur-.: h, J nne 7 , 1 < 5 i 7 . 

HA* T K the honour to inform you, that in consequent of 
the trigonometrical survey, carried on under my direction, having 
been brought on so far into the north as to admit of the descrip- 
tion of the longest meridional line passing through Great Britain, 
M. Biot, under the authority of both the French and English 
Governments, is arrived in England for the purpose of doing, in 
the several parts of our arc, the same series of experiments that 
had been formerly done bv himself and the Commission of the 
Board of Longitude, at Fonnentera, one of the Balearic Islands 

* From the J^inburgh Monthly Magazine for June 11517. 
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in the Mediterranean , and other stations on the French Pridian, 
proceeding from thence to Dunkirk. 

The object of these experiments is, to ascertain the ft tree of 
gravity at certain parts of our meridian, as connected with that 
of France and Spain. The pendulum is now erecting in Leith 
Fort, where every convenience offers itself for the experiment, 
•-rid every wish has been anticipated by the chief engineer, Sir 
Ho ward Elphin stone. Winn the operations shall be completed, 
we propose to proceed to Kirkwall in the Orknevs, and near 
that place, or some more convenient situation, if any such can 
he found, we shall again set up the pendulum, and the ordnance 
zenith sector, the workmanship of the late celebrated Mr. Rams- 
den. Thus, while the experiments are carrying on to ascertain 
the force of gravity in that quarter, the observations will be made 
on proper stars near to the zenith, hereafter to be also observed, 
1 1 i fi rnlin g the ampliti i d e oft h e w h ole mend ion al ; ire . T h e b ase , 
now nearly completed in fils measurement hv Captain Thomas 
Colby of the Royal Engineers, in the vicinity of Aberdeen, will 
verify the sides of the triangles towards the northern part of our 
arc, connecting the Orkney Islands with the main land. It is 
[n ob able that M. Biot and myself will leave this quarter for In- 
verness (where the ordnance sector is now deposited > about the 
end of this month ; and we think if likely, if the weather should 
he fair, tjiat our operations in the Orkneys will be finished early 
in August. When these observations shall In- completed, we 
shall proceed to Yarmouth, on the coast, of "Norfolk, which lies 
nearly on the meridian of Forincntera produced, arid there we 
hope to he joined by M. Arago, member of the Institute of 
France, and one of the Commissioner^of the Foard of Longitude. 
By this cooperation, having accurately ascertained the latitude 
of this place, a notable addition will be made to the arc running 
outh from Formentefa to Dunkirk, independent of the great 
one, running north to the Orkneys; for we hope that the dif- 
ference of longitude (being only a few degrees) will not have suf- 
ficient influence to interfere with the importance of thi* last, con- 
nexion. We will repeat the experiments of the pendulum at 
Yarmouth, and afterwards proceed to Biuekdown, near Wey- 
mouth, to the meridional limit of the English arc, where, having 
again observed the pendulum, and made observations with the 
zenith sector, on the same stars as are to be observed in the 
Orkneys, our united operations will close with Messrs. Biot and 
Arago erecting their c-Jock at the Royal Observatory at Green- 
wich. It was to be always expected, that whenever peace should 
arrive, the science of France and England would affiliate, and by 
the united operations, in this particular, determine the magni- 
tude and figure of the earth, by experiments carried on on a greater 

scale 
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*cale tmm could be done individually, and with the utmost nicety 
and exactness. The whole arc from Formentera to the Orkney* 
will contain nearly 22° -of the earth’s meridian ; and thence the 
quadfantal arc of the whole meridian, extending from the equa- 
tor to the pole, being ascertai ned, wi 11 afford the best of all pos- 
sible standards of length and capacity, whenever it shall be de- 
termined by the legislatures of both countries to equalize their 
xveights and measures by the same common standard. ‘The 
great arc deduced from these operations will be found to pass 
over a part of Spain, all 'Phuice and Great Britain ; Belgium ha* 
already followed the example of France, and has taken the stand- 
ard from the same natural source. Thus, if by this participation, 
the three nations* from their united meridian, should agree to 
take the same standard derived from it, there seems little reason 
to doubt, the rest of the world, without loss of time or difficulty, 
would follow their example. W. Mujdge. 


VI. Experiments on Vegetation , tending to correct some er- 
roneous Opinions entertained respecting the Effects of Vege- 
tation on the Atmosphere. By Mr. J. Tatom-^;^ 

To Mr. Tillock. */ 

Sir, — The opinion that the atmosphere is improved by vegc- 
talion has been supported by so many celebrated philosophers, 
for the last forty years, that few or none doubt its correctness. 
But in spite of authority, having long observed the very great 
analogy which exists between the animal and vegetable king- 
doms in other respects, 1 could not but think that the anomaly 
respecting the effects supposed to be produced on the ^no- 
sphere hv vegetation was incorrect ; and that a wish to discover 
in Nature a method to reconvert the carbonic acid gas, liberated 
by animals, into oxygen, had betrayed the authors of this hypo- 
thesis into an error. I shall not occupy your pages in particu- 
larizing their various experiments, which even militated against 
their own doctrine ; but beg to observe, that in general they were 
not conducted in a manner so natural and correct as to warrant 
the conclusions drawn from them. To ascertain the effects of 
vegetation on the atmosphere, 1 contend that the vegetables sub- 
mitted to experiment ought not to be immersed in pump or car- 
bonated water , nor in a carbonated atmosphere, as that is by no 
means the natural situation of plants, or indeed of any living body. 
To expect living bodies to perform their natural functions in 
unnatural situations is an absurdity; and to avoid this, I insti- 
tuted a number of experiments which I thought more analogous 




Experiments on Vegetation . 4 $ 

to Nature, in order to determine what were the real Jlfectsof 
vegetation and vegetables on the atmosphere. 

As germination is the first process of vegetation, I shall Com- 
mence by calling your attention to the effects of that part of tile 
physiology of vegetation^ on the air of the atmosphere. 

E;rp. 1. For this purpose I placed a number of peas, barley, 
&c. to germinate in a given jjprtion of atmospherical air in a 
glass- receiver (the mouth of which was confined by mercury, in a 
groove turned in a slab of beech -wood. My reason for this me- 
thod was to avoid the action of water on the air of the receiver, 
as well as to prevent a large portion of xnercury being? exposed 
to the same. The upper part of the receiver was furnished with 
a cock, to which I could attach a syringe, and draw out a por- 
tion of air to be examined, without disturbing the apparatus; to 
which also a funnel xvas occasionally attached, to supply water 
to the plant when necessary). 

After a short time I found germination stop 5 but on lifting 
up the receiver so as to- allow some air to escape and fresh air 
to enter, germination again commenced: this I repeated several 
times with similar results.- Finding that germination ceased 
when seed was so confined, I had no doubt but that some altera- 
tion must ^jaive been produced on that fluid in which they had 
been incl0^ficl t Mv inquiry was to ascertain what this al- 
teration was : for which purpose 1 agitated the air with lime- 
water, A considerable turbidness was the Result; 1- loth was 
absorbed, and 4 inches of it with 2 in. of nitrous gas occupied 
4*4 in. — -but 4 in. of common air and 2 in. nitrous air occupied 
only 3*9 in. ; from which we see that there was an abstraction of 
oxygen from the air of the receiver and a formation of carbonic 
acid gas, —most likely the oxygen of the atmosphere united 
witf^the carbon of the seed and produced the carbonic acid gas. 

Exp A], I placed a portion of barley to germinate in a similar 
manner | and when germination appeared to cease, I examined 
the air. To 2 in, I put 1 in. of nitrous gas, which occupied 3 in., 
so that no diminution whatever took place; consequently the 
whole of the oxygen had disappeared and formed some combi- 
nation: at the same time 2 in. of atmospherical and 1 in. nitrous 
air occupied only 1*8 in. . 

Exp. Ilf. August' 10, 1 8 i (5, Two small scarlet beans growing 
in a pot, and exposed to the sunshine, were bent under a re- 
ceiver and confined by mercury. At the expiration of seven days 
2 in. of the air ami l in. of nitrous gas equalled 1*45 in, ; but 
the above quantities of atmospherical air and nitrous gas equalled 
1*42 in., consequently this process of vegetation had somewhat 
injured the air by abstracting its oxygen. 

Exp. IV. June 4, 1816. An entire turf composed of Dutch 

clover 
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tlover Mu! grass (the area of which was 20 in.) was confined 
under a receiver (whose capacity was 150 in.) over mercury for 
three days, and occasionally watered through the cock at the 
top of the receiver. When the air, was examined, 2 in. of it and 
one of nitrons equalled 2*3 m. But 2 in. of’ atmospherical and 
J in, of nitrons = 1 *9 in. i have repeated these experiments at 
various periods, and have always obtained similar results. 

Exp.V. JSept. 6, 1816. A dish containing a portion of stone- 
crop in a very healthy state, was pitted under a receiver over 
mercury; and at the expiration of ten days I found 2 in. of the 
air and Lin. of nitrous gas = 1*47 in., while the same propor- 
tions of common air and nitrous gas = 1*44 in. 

Exp. VI. July 25, lSi6. Several sprigs of bergamot mint 
growing in a j)ot were bent under a receiver as usual ; and in six 
days I found 2 in. of the air and i in. of nitrous gas = 1*42 in. 
full; and 2 in, of common air and 1 in, of nitrous gas = 1*42 
bare. 

Perhaps it may be remarked, that the two fast experiments 
produced but little effects on the atmosphere : but let it be re- 
collected that the. object of these experiments was to ascertain 
whether vegetation improved the air of the atmosphere, by im- 
parting to it oxygen: and we see that in no instance what- 
ever was the air of the atmosphere itnjfeoved by vegetation ; 
but on the contrary it was always somewhat injured, and in some 
instances the whole? of the oxygen disappeared. Is it not fair 
then to conclude that, so far from vegetation improving the at- 
mosphere, by decomposing the carbonic acid gas generated by 
animal respiration and combustion and liberating its oxygen, 
it like them combines with oxygen and generates the same kind 
of gas? 

Having so far identified the physiological operations of the 
animal and vegetable kingdoms on the air of the atmosphere, 
I next tried the effects of factitious airs on plants, to see how far 
they might correspond with the effects of the same gases on the 
animal (economy. 

For this purpose I selected that plant which I could act upon 
in the most natural manner. Experiments VII. VII L and IX. 
Three turfs of clover and. grass were placed under receivers (as in 
the former experiments). The first was inclosed in nitrogen gas; 
the second in carbonic acid gas; and the third in atmospherical 
air (as a standard by which to compare the other two). 

They were all placed in the open air, and exposed to the vi- 
cissitudes of day and night, sunshine and cloudy. 

The effect, of the nitrogen on the first turf was evident in 
one hour, by the leaves of the clover beginning to collapse and 
the leafstalks to bend; the leaves became yellow, and in three 

days 
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days the whole turf was completely dead, andwhenremoved 
from the receiver possessed a ve*y offensive and putrid smell. 

The second turf, which was exposed to carbonic acid gas, be- 
trayed sign9 of decay on the ^cond day, similar to the ahdve f 
but not so quick; on the fifth day thUte dead*. 

The third turf, which was i; .closed in atmospherical air during 
the above time, did not appear altered, except that the grass 
had grown considerably higher than when first introduced. 

We have here further corroborating proofs of the agreement 
of the animal and vegetable kingdoms in the points under ex- 
amination. We proved in our former experiments that vege- 
tables, like animals, convert the oxygen of the atmosphere into 
carbonic acid gas ; and in these latter experiments we find that 
those very gases which are fatal to animals are equally so tp ve- 
getables. 

I could extend this paper to a much greater length, by se- 
lections from my Journal of the effects of fruits, flowers, new-cut 
grass, &c. on the atmosphere; in all of which the air of the at- 
mosphere was much injured, and in most cases the whole of the 
oxygen was converted into carbonic acid gas in a few daj§ . But 
fearing that 1 have already trespassed on the limits of your pub- 
lication, 1 conclude, 

* Yours, &c. 

Dorset-street, Sal isbury-sq unre, J, CatUM. 

July 10, 1817. 


VII. Geological Queries to Mr. Wkstgarth Forster, Mr. 
Winch, Mr. Fkver, &c. regarding the Basaltic and other 
Strata oj Durham , Northumberland, &c. &c. By A Cor- 

♦ RESPONDENT. 

To Mr. Tilloch. 

Sir, t— It has given me sincere pleasure to observe at length, 
Mr.Westgarth Forster , becoming a Correspondent in your very 
useful Magazine ; — I hope that in future he will become, like 
myself, a constant reader of your Work, and that he will often 
repeat his communications* thereto, on Geological and Mining 
subjects. I beg to thank him for his attention, in p. 401 of 
your last volume, to two of my Queries, in p. 108 of your xlvth 
volume, and to request his early attention*, to several-further 

* I presume to hope and request* that some regular Subscriber to your 
Magazine, who may be in habits of intimacy with Mr. W.F., or who may 
live near to him, will early m form him of the request now made, and pro- 
mote his reply, by the offer loan of their copy of your Work, tor 

feuch purpose. 

Queries 
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Queries, which I have taken the liberty of putting, in p. 12 of 
your xlvii th volume, and pages 4*22 and 25 1 of your last vol u m e , 
suad that he will ^ favour myself and many others of your Readers, 
to whom I know the same would be highly agreeable, with his 
full and explicit answers, to all such of these queries, as his 
local knowledge of the northern parts of England, may now, or 
hereafter enable him. 

Particularly, as my 2d question intimates, as to thefdci^ whether 
or not, the u great whin si IP* or stratum of Basalt (shown in 
p. 152 of his tc Treatise on a Section of the Strata,” &c. a very 
useful and cheap Work, printed and sold by Preston, of New- 
castle) has not such a continuous edge on the surface, as clearly 
indicates it to form, like each of the ^pther principal Strata, a 
vast extended plane (having curved parts), within the Earth, 
conformably , .with its under-being and with its over- licing strata: 
although its great variation of thickness , from eight fathoms to 
more than thirty. fathoms (as is mentioned, p. 41 of the Treatise) 
may occasion its basset-range to assume, locally, tfte appearance 
of detached and over -Hein g masses of Basalt so as very closely 
to u resemble those of the King's Park at Edinburgh,” as Mr. 
Winch has truly observed, in page 101 of your xlviith volume. 

It seems therefore material 1 should mention here, that since 
Mr. Winch made this remark, the environs of Edinburgh have, 
for the first time I believe, been mapped by an experienced Mi- 
neral Surveyor , Mr. John Farey Sen., who is said to have minutely 
examined every part of the vsurface of the District; the immediate 
object of which Survey was, to ascertain the situations, extent 
and positions, of the porous and the water-tight Strata or Dykes, 
which supply or intercept the springs of Water, in the district 
around that City ; and from which examination it results, as I 
am informed*, that “ the Strata of the King’s Park,” are no# 
divested, of all the peculiarities which, on the one hand certain 
Jarnesonian Theorists, from the application of their Geognostic 
Dogmas to insufficient Observations, had inferred and said, as to 
the same consisting, of uncon formally over* living Basaltic masses , 
as detached parts, of the most recently formed or latest deposited 
Strata, of the district ; and on the other hand, what certain Play- 

fairian 

* Lately, in a Letter from n Frieftd in Edinburgh, who says, that a manu- 
script copy of such parts of the* Report of Mr. Farey, as have been delivered 
to tne Lord Provost and Corporation, which describe the Strata and relate 
to the Springs, is in private circulation there. It will remain now therefore 
to be seen, whether the Edinburgians, who hitherto have so readily and 
warmly entered into disputes on Geological Theories, wi IT cause these lo- 
calized descriptions of the principal Strata, and their very curious ranges 
and positions, in the vicinity of their City, to be published, and candidly 
examined: and whether they will in any^wav call for, and make the large 
Mineral Map known, from whence, as my Correspondent says, these de* 

scrip tions 
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• • • •*-. • • . ' , 

fmnm Theorists, from Dogmas mor$ wild md | 

equally or Inore superficial Exambiations,ha^^ 

tained, as to the King’s Park mass, being *• fwpyf , : 

in comparatively modem times, with regard to the ages of the 

Strata, from the adjacent crater of au^xthiet V^cano, whiehhad 

broken up through those Strata ! • ; ' ' : A - 

And I doubt not but Mr. Forster and Mr. Winch, and many 
others of your Readers will be pleased to hear, that the appli- 
cation those simple and almost self-evident principles, on which 
intelligent and practical Colliers and Miners are entirely agreed, 
throughout Britain, show incontestibly, that these Basaltic Strata, 
whose edges in Arthur’s Seat Hill in the King’s Park (close on the 
east side of Edinburgh) fe now seen standing, locally, so much 
higher than elsewhere in tlie immediate vicinity, are the very same 
Strata, which form the south-eastern slope and highest parts, of 
the Pentland Range pf Hills ; and that these same Basaltic strata, 
regularly underlie the grea^Cml Trough , situated to the south- 
east, east and north-east, presenting their edges all round, from 
underneath the same, not only in Edinburghshire, but across 
the Firth of Forth into Fifeshire : the principal Trough, making 
a turn therein, first NW then W, and then SW, through Clack - 
mananshire, and again across the Forth, into Linlithgow and 
Stirling Counties, and thence towards Glasgow ; which latter 
Coal-fields, heretofore thought by many Persons, to # be separate 
and distinct ones ; now, not only appear to join, by twice Cross- 
ing the Forth, but the same Basaltic strata, everywhere appear 
rising from under the edges, of this complicated system of very 
crooked and branching Troughs* in the strata, in which these 
Coal-fields lie ; which principal Trough, sends off other branch 

seriptions were taken; in order, to examine minutely into, and either ac- 
quiesce in, or confute and correct, the representations, therein made, hr 
Mr. F.$ or, whether the long-promised, ami now, as it is said, the forth- 
coming,!* Illustrations’* of Mr. Playfair, and “Geognosy” of Mr. Jameson, 
will, in silebce pass over these recent Observations; which seem, so strongly 
to contradict each of the Theories, which, almost every very modern Writer, 
has, untruly, and very improperly, said to be those, in favour of one of 
which, every Geologist is now agreed ! /. By which unworthy artifice, so 
often and unbUishingty played off, of late, the task of defending, each their 
own set of w himsical Dogmas, against the facts of Nature, and the published 
Observations of several Writers, is lessened, into that of confuting, another 
and equally or nearly as absurd a set of Dogmas, w hich has thus, by them- 
selves, mutually, been conjured up into importance, for the mere purpose 
of obtaining an easy victory over it I each,— iu the opinions of their own 
partisans. . 

• The term Basin , from its almost invariable application to something 
circular , or near to it, is very inapplicable to these local fields of partteuiar 
Strata, and should cease to be used by Geologists, who aim at perspicuity 
and accuracy. 

Trough*, 
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Troughs, through }ia4dii^gtonsliire to the Coast south-east of 
Dunbar, and&^^ to the Coast SE of St. 

• Andrews ' • ; k k> : 

: it is lestflmpm^^ 

Mr. Winch has 

truly 

Whit* Sp” of Durham and Nmhumberhtnd, and • ** the Toad- 
atone of ^De^j||ike ; ,r viz, that the^facts aseertafo^ 

1 807 to 181 i^py Mr. Farcy, and <cefcfirt*ted W sttbt&qtxent and 
more pipute oteiet^aions, made by is statfcdin 

vol. i. • ; i^v^ V :-.!Pa ;D?^y8®fce Repeat;, imd ih^s|ges l 13 to If® of 
your xliid volume; these show, we^^ie - 

shaped beds of Basalt or Lava , ’* aetf|j^ (de- 

luded by the fanciful Plutonic Theotjfyi'hleh he was seeking to 
support) has in some parts of his ^ f }nqYarv f ’ stated, to eiTist, un- 
derground, in the Peak Hundreds pf srnre, th vrhieh represen- 
tation Mr. Win oh seems here alhlding ; that on the contrary, the 
1st or tipper Teadsione or :*^great 

whin sill -seems uticioubtedly^efc^deVf fhiftfc,& U perfectly con- 
tinuous stratum , (although, in places* It is Very unequally thick, 
as well as variable in sdbstanee) under-Heing the adjacent Coal- 
field, with the intervention of mm of JLmestmc (of 

tho 1st Rock, separated by nu rnerous pmlo^a^^ of 

Clay), as is t also the case (but with eonsideimbfe^^ in 

thicknesses, &e.) completely round, within the Basedtie border of 
the Lothian, Fife* Stirling, and F^and#^ &e, CoaF^eWs, in the 
Very extensive and complicated Troug)^%;«j^ie Strat^ubove- 
inentioned : as my Edinburgh Correspolilpkt/' a 
former Note, has mentioned, from information* hfc derived, 
from Mr. Farcy’s recent researches and - statements* §§9;.; / , f * ' - 
The concluding part of my 2d Query, in 
volume, has iu part been answered already^ 
p. 41 of his “ Treatise/* bv his saying, that thtS ‘^.Grew^hin 
Sill/’ appears at Caldron- snout water-fall, 'on 4f*e '.‘t'ees River : 

I shall however, be greatly obliged, by his StatingJn your work, if 
he qan, .all the requested particulars, regarding its dips there^c* ? ; 
and also, that lie will mention, all those pa^icuiars, as to the 
Strata above or betbw it, &c. which are viipeln the upper part 
of the Tees valley, from whence hd so confidently drew his con- 
clusion, years agb, that this ^ Basaltlc in ass in TeeadWtei, is part of 
the some stratum, which appears at Dufton-fell ?, k * 

I am sorry Mr. W. F. appears Formerly to have paid such slight 
attention to the fossil Shells, in the Ironstone balls, in the Shiues, 
and in the Limestone, &c, interlaying the Coal-seams; because, 

I can assure him, that these Shells, may be made the moat im- 
portant 
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portanfc helps towards identifying the 
continuity, or sufficient of Me 

wanting) for so indicating identities; even, by those Observers, 
who* however upland usefully, they may knowS hells, by their 
appeaY mces, wlien carefully compared with each other, yet posaess 
no technical orifoacholngic&i knowledge for enabling such per- 
sons, to name or describe Shells, in Language or in Drawings, 
which would be definite, or satisfactory, to general Naturalists, 
as was the case with Mr. PVm. Smith , the Mineral Surveyor, 
during many of the first years he was employed, in collecting and 
arranging, many hundred Shells, and other species of Organic 
Remain?, each Specimen properly referred, to its local seat and 
stratum; which Specimens, now, that they are lodged in the 
British Museum, for the free use of the Public, others can, With 
the greatest facility and satisfaction, depict, name and describe, 
with all due technical accuracy. 

I have mentioned thus much, in hopes of inducing Mr, Forster 
in future, to imitate Mr, Smith herein, as far as his opportunities 
of seeing fossil Shells may extend; and, in order to refer him to 
a Paper on this subject, which you did me the favour to insert 
at p. 274 of your xlvth volume : and particularly, to request his 
answers to my 3d head of Queries, already referred to. 

It has giyefi me pleasu re, and I doubt not will do so to many 
of your Reader^ to see, that Mr. Forster is able, so importantly 
to vindicate the character, for accuracy, of the Section of the 
Strata, which he published in the year 1809, as already men- 
tioned, as to assert, that all the latter and lower parts of the 
same, were entirely made from his own observations and admea~ 
surcmenls, at several mining fields, and bassets of the strata: and 
I beg to remark, that, Mr. F. would confer a further and lasting 
obligation, if he would send for insertion in your Magazine, an 
account of the steps which he took, whether by comparing the 
overlapping Or repetition of his Strata, measured in different 
Mines, fVorbs,or Places* or otherwise, for avoiding errors, in 
joining these detached observations together ? : a point on which, 

I think I remember having read the expression of some doubts, 
particularly as to the junction of the Lead- Series and the Coal- 
series, in some former volume of your Worl, but which at pre- 
sent I am unable, more particularly to quote, 

Mr. Winch, Mr. Fryer, Mr. Buckland, i&c, to whom my 
Queries referred to, were in the first instance more particularly 
addressed, will I hope and trust, excuse the reference also, of the 
same queries to Mr. Forster, so expressly as has now been done ; 
and that the same, may not lessen the chances we had, of any 
answers thereon, from all or any of these Gentlemen, to whom — 
Vol. 50. No. 231. July 1817. D Mr, 
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Mr, Winch in particular, Geologists are already iso deeply in- 
debted, and from#hom, still, so much is expected by manyf in 
particular by. Sir, 

Your huvnbi servant, 

July 12, 1817. A Constant Reader. 


VIII. Report of the Select Committee appointed to consider of 
the Means of preventing the Mischief of Explosion from hap- 
pen mg on board Steam- Boats, to the Danger or Destruction 
of His Majesty's Subjects on hoard such Boats. 

Your Committee entered on the task assigned them, with a 
strong feeling of the inexpediency of legislative interference with 
the management of private concerns or property, further than 
the public safety should demand,, and more especially with the 
exertions of that mechanical skill and ingenuity, in which the 
artists of this country are so pre-eminent, by which the labour 
of man has been greatly ah ridged, the manufactures of the coun- 
try carried to an unrivalled perfection, and its commerce ex- 
tended over the whole world. 

Among these, it is impossible for a moment to overlook the 
introduction of steam as a most powerful agent, of almost uni- 
versal application, and of such utility, that but for its assistance 
a very large portion of the workmen employed in an extensive 
mineral district of this kingdom would be deprived of their sub- 
sistence. 

A reference to the evidence taken before your Committee, wiil 
also show with what advantage this power has lately been ap- 
plied, in Great Britain, to propel vessels both of burthen and 
passage, how much more extensively it has been used in America, 
and of what further application it is certainly capable, if it may 
not be said to be even now anticipated in prospect. 

Such considerations have rendered your Committee still more 
averse than when they entered on the inquiry, to propose to the 
House the adoption of any legislative measure, by which the 
science and ingenuity of our artists might even appear to be fet- 
tered or discouraged. r- # 

But they apprehend that a consideration of what is due to 
public safety has on several occasions established the principle, 
that where that safety niav Ire endangered by ignorance, avarice 
or inattention, against which individuals are unable, either from 
the want of knowledge, or of the power, to protect themselves, it 
becomes the duty of Parliament to interpose. 

In illustration of this principle, manyinstances might be given; 

the 
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the enactments respecting party- walls in hu|Uing 9 the qualifica- 
tion of physicians, pilots, fire, the regulalioil* respecting stage- 
coaches, &c. seem all to be grounded upon it. And your Com- 
mittee are of opinion, that its operation may, with at least equal 
propriety, he extended to the present case, on account of the 
disastrous consequences likely to ensue from the explosion of the 
boiler of a steam-engine in a passage- vessel, and that the causes 
by which such accidents have generally been produced, have 
neither been discoverable by the skill nor controllable by the 
power of the passengers, even where they have been open to ob- 
servation. 

Your Committee find it to be the universal opinion of all per- 
sons conversant in such subjects, that steam-engines of some 
construction may be applied with perfect security, even to pas- 
sage-vessels ; and they generally agree, though with some ex- 
ceptions, that those called^ High Pressure Engines maybe safely 
v»sed With the precaution of Well constructed boilers, and pro- 
perly adapted safety-valves; and further, a great majority of 
opinions lean to boilers of wrought iron or metal, in preference 
to cast iron. 

Your Committee therefore, in consequence, have come to the 
following Resolutions; which they propose to the consideration 
of the House: 

1. Resolved^ That it appears to this Committee, from the 
evidence of several experienced engineers, examined before them, 
that the explosion in the steam packet at Norwich, was caused 
not only by the improper construction and materials of the boiler, 
but the safety-valve connected with it having been overloaded; 
by which the expansive force of the steam was raised to a degree of 
pressure, beyond that which the boiler was calculated to sustain. * 
‘ 2. Resolved) That it appears to this Committee, that in the 
instances of similar explosions, in steam-packets, manufactories, 
and other works where steam-engines were employed, these ac- 
cidents were attributable to one or other of the causes above al- 
luded to, 

3. Resolved, That it is the opinion of this Committee, that, 
for the prevention of such accidents in future, the means are 
simple and easy, and not likely to be attended with any incon- 
veniences to the proprietors of steam-packets, nor w ith any such 
additional expense as can either be injurious to the owners, of 
tend to prevent the increase of such establishments. The means 
which your Committee would recommend are comprised in the 
following regulations: 

That all steam -packets carrying passengers for hire, should 
be registered at the port nearest to the place from or to 
^ which they proceed: 

D 2 


That 



52 Report of the Select Committee 

That all boilers belonging to the engines by which such ves- 
sels shall be worked, should he composed of wrought iron 
or copper k 

That eveiy boiler on board such steam-packet should, previous 
to the packet being used for th v conveyance of passengers, 
be submitted to the inspection of a skilful engineer, or other 
person conversant with the subject, who should ascertain, 
by trial, the strength of such boiler, and should certify his 
opinion of its sufficient strength, and of the security with 
which it might be employed to the extent proposed : 

That every such boiler should be provided with two sufficient 
safety-valves, one of which should be inaccessible to the en- 
gine-man, and the other accessible both to him and to the 
persons on board the packet : 

That the inspector shall examine such safety-valves, and shall 
•certify what is the pressure at which such safety-valves shall 
open, which pressure shall nut exceed one-third of that by 
which the boiler has been proved, nor one sixth of that 
Which by calculation it shall be reckoned able to sustain* 

That* a penalty should be inflicted on any person placing ad- 
ditional weight on either of the safety-valves. 

4. Resolved , That the Chairman be directed to move the 
House, that leave be given to bring in a bit for enforcing such 
regulations as may be necessary for the better management of 
steam -packets, and for the security of His Majesty’s subjects 
who may be passengers therein. i 

June 24, 1U17. . 

Mr. Donkin’s Evidence . 

[Mr. Donkin’s description of the construction of the boiler of 
the Norwich steam-boat was similar to that given itt our for- 
mer Numbers; we therefore omit it.] • / 

Is it your opinion, that any boiler so constructed was unsafe ? 
—As a high pressure boiler, certainly. 

What do you call a high pressure ? — J should call from thirty 
pounds upwards high pressure ; the technical phrase is applied to 
engines where the motive force is given by the expansive force 
of the steam. 

Define what is the technical distinction between high pressure 
and low pressure engines ?— When water is made to boil in the 
boiler, and confined so as the steam is not allowed to make its 
escape, it continues to acquire expansive force as it receives in- 
crease of heat ; in the high pressure engine, the piston of the 
steam Cylinder is forced down by the expansive force of the 
steam alone, against the resistance of the atmosphere ; when 
the piston has arrived at the bottom of the cylinder, a valveis 

opcnea, 
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opened, and the steam is allowed to escape into the atmosphere, 
and the operation is reversed 5 the piston of Hie t^rlinder is made 
to ascend by the same kind of force. In the condensing engine, 
or the low pressure engines, the steam having been once per- 
mitted to fill the cylinder, a communication is then made be- 
tween the cylinder in which the piston works and the vessel in 
wliich the steam is condensed : — that is the distinguishing feature 
of the two engines. I mil describe a further difference, which 
contingently arises out of the use of the two: that is, in the high 
pressure engines tb% engineer has it at his option to use what 
degree of expansive force he pleases, to convert an engine 
adapted for the power of five horses, or producing the power of 
five horses, to that of ten horses, or to any other extent which 
he may think His materials capable of sustaining. In the low 
pressure or condensing engines, the steam can never be advan- 
tangeously employed above from two and a half to six pounds 
upon a square inch* .> % A 

Whatever power there is in what you call a high pressure en- 
gine, the pressure in that engine may increase the power beyond 
what it is calculated for, and by means of that may render it 
dangerous ? — Certainly. 

Is it your opinioq, that a boiler could be made of proper ma- 
terials, with safety-valves, and under proper guard and direction, 
to make that high pressure perfectly safe?— That would depend 
upon the quantity of pressure to be used ; a safety-valve might 
be carried to three hundred, or to any assignable force. I think 
that a high pressure engine may be made safe to a certain ex- 
tent, but where they are left ad libitum they never can be per- 
fectly safe,/ 

Do you mean to Convey the idea, that it is impossible or diffi- 
cult to adapt to U high pressure engine one or two safety-valves 
joined with a mercurial gauge, acting at the same point of pres- 
sure, so as to make it equally safe with that upon any other con- 
struction In answer to the first part of the question, relative 
to the safety-valve, I think I have answered that already ; that 
we can apply a safety-valve to any degree of pressure without 
any difficulty, but that the safety of the engine does not totally 
depend upon the safety-valve. 

State upon what other circumstances the safety of the engine 
depends ? — My idea of the difficulty of obtaining a proper de- 
gree of strength at all times in the materials of which boilers 
may be made, arises from the constant deterioration which those 
boilers must be suffering from the action of the fire, and from 
the various degrees of expansion and contraction operating on 
different parts of the boiler. 

Is it then your opinion, that in high pressure engines carried 
f - D 3 to 
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to that extent you mention, that clanger would always operate ? 
—It would not always operate, but it would be extremely liable 
to accidents. 

In fact, you yourself would not choose to use a high pressure 
engine, from the difficulty which exists, either more or less ?— » 
^hat is my opinion. 

Have you ttade any calculation what would be the force re- 
quired to be used to propel a boat in navigable rivers or canals ? 
—This does not admit of a definitive answer. It depends en- 
tirely upon opinion, how far one force would be dangerous and 
another not ; but if steam-engines are employed for the purpose 
of propelling boats, that may be effected with perfect safety by 
the low pressure or condensing engines, where the pressure need 
not exceed six pounds to the inch. 

Of course that must depend upon the resistance to be made, 
and the velocity required for the boat ? — Then I must make 
choice of a more or less powerful engine ; I think it just to state 
to the Committee, that there is an advantage to be derived from 
the use of high pressure engines on board boats, which are ne- 
cessarily loaded differently at different times ; this different load- 
ing requires a different power in the steam-engine, and the high 
pressure engine is capable of having this additional power given 
to it without any difficulty, whereas in the low pressure engines 
they are confined to the force first assigned to them. 

What is the maximum of the low pressure engines?-— I scarcely 
ever saw them beyond six pounds. 

In high pressure engines there is a great saving of fuel ?— 
There is in one, a peculiar kind of those called high pressure 
engines ; there is a considerable saving of fuel in Woolf's 
engines; but in the common ones, I believe there is but little 
■saving. 

If therefore the engines were to be used where the saving of 
fuel would be of considerable consequence, high pressure engines 
of a certain construction would be better adapted for that pur- 
pose than low pressure engines ? — Where the saving was of much 
consequence. 

If engines were to be used at sea, it would be of considerable 
consequence, the engine and the fuel being contained in a smaller 
compass ?— Woolf's engine is not in a much smaller compass. 

When you talk of the deterioration of the boiler, how long 
would a hoiler, properly constructed and constantly used, be Used 
with safety?- — That is extremely uncertain ; I have known one 
boiler worn out in six months, and another used for seven or 
fourteen years; the strength of cast-iron boilers is extremely 
uncertain; east iron contracts in various degrees in different 
places, and therefore is liable to break* 
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You think that ail east-iron boEm ..are d^mgemus ^Certainly* 
■when used for steam of high expansive . £oi^oe^ - 

In your former answer, where you spoke of the ^trenii diffi- 
culty of so regulating high pressure cuqfeieBww tvi$p$we their 
safety, did you mean to speak of those which -^^^^ast-iron 
boilers, or of both cast and wrought metal on^ J|^©ile0y as to 
the cast iron ; it is more practicable to make ahdiler ot thruml- 
1 cable metals to resist a high prepare, as far ai the tenacity of 
the metals is concerned ; but another difficulty occurs, which 
prevents the application of the malleable metals to boilers for 
high pressure engines, which is that of rendering the joining of 
tiie plates secure. 

Do you mean then to say, that wrought -iron boilers are not 
in frequent use to high pressure engines, in point of fact ? — I 
believe they are in much less frequent use than the cast-iron 
boilers; and in Woolf’s engine they are scarcely used at all. 

Is not the cast-iron boiler much cheaper than the wrought?- — 
1 can scarcely tell that ; I should think the cast iron would he 
cheaper, if made of equal strength. 

In ease of the explosion of a cast- or a wrnught-iron boiler, 
which is attended with the greatest danger? — Cast iron, un- 
questionably. 

Why? — >From the frangible nature of the metal. 

What do you apprehend to he the comm on effect, in case of 
the explosion of a cast-iron boiler ? — The metal is broken into 
fragments, and driven off with great violence in various direc- 
tions. 

What is the effect when a wrought- iron boiler gives way? — 
Generally a rent ; but I have seen one instance of a wrought- 
iron boiler, where the whole of the upper part was rent from tire 
bottom, driven through the house in which it was placed, and 
carried to a considerable distance ; I believe several yards. 

Do you apprehend, that speaking generally, and unless by 
some extraordinary circumstance, such as the wilful shutting of 
the steam-valve, there would be any reason to apprehend such 
an effect as you have just now mentioned, to arise from the rent- 
ing of a wrought-iron boiler? -No, I scarcely think it possible. 

Supposing the boiler to be made of wrought iron, or copper 
riveted, and safety-valves properly adjusted, with a mercurial 
gauge also adapted in its diameter with due regard to the size 
of the boiler, do von conceive that any reasonable apprehension 
could arise respecting the safety of a high pressure engine ?— I 
think there might ; but with less apprehension as to the extent 
of the destructive effect to be produced. 

You speak of less apprehension as to the destructive effect; 
have the goodness to explain that ? — On account that in the 

D 4 malleable 
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malleable metals a simple rending generally taker place, it would 
seldom happen that the upper part of the boiler would be tout 
off ; but in the cast iron the fragments would be scattered about, 
and be more destructive. 

Do you hot know, that wrought-iron boilers have been used 
to all sorts of steam-engines for a considerable time past ?-^-Yes. 

Did you ever hear of anV other than the single instance that 
yoil have mentioned, in which a wrought-iron boiler burst in such 
a manner ? — No. 

Do you know what was the occasion of the top being blown 
off in the instance you mentioned? — Wei cannot tell vvhat was 
the immediate reason, but I suspected it th arise from the shape 
of the boiler. 

What was that shape ? — The bottom was of the usual waggon r 
shape boiler, convex inwards; the concave part of the boiler was 
over the fire, and those who examined it w$h myself imagined 
that the engine-keeper had suffered the waf# to lie expended, 
or the whole of it nearly evaporated, leaving a small portion of 
it in the lag of the boiler. 

The boilers invented by Mr. Simms and Mr. Woolf were ah 
of them cast iron? — I believe they were; I never knew them 
make any other. 

Mr. Woolf’s boiler has been in use nearly ten years ?~I be- 
lieve it has. 

Did you ever hear of any accident happening to their boiler? 
— Yes, I have; I heard it stated the other day, by a brother-in- 
law of mine, Mr. Hall of Dartford, that he had known two or 
three accidents, but without any fatal or injurious effects. 

How many engines of the high pressure character have fieen 
blown up? — I have heard of several. 

Are there more than four gredt many more, if there arc 
iaketi into the account those which have exploded In America as 
well as here. f’- 

Do you consider low pressure boilers are safe from explosion 
in all instances? — -Used with no further pressure than six pounds. 

What renders them safe? — Because they never employ steam 
of high expansive force in them. 

What are the means by which they are prevented from using 
steam of high expansive force in them ?— because it would be 
against the interest of the persons using them to employ it. 

Is there any other guard against the condensing engine re- 
ceiving such a charge of expansive steam as will burst it, than 
the care of the engineer or the interest of the owner? — Certainly 
none; because I have known instances where they have used in 
the same engine both steam of a high expansive force, and con- 
densed it at the same time. 

You 
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You have never heard of low pressure boilers blowing up ?— 
No ; I have never known of tfvjf explosion with injurious 
sequences ; they give way repeatedly; but do no ipjtiry. 

Is there any thing in low pressure boilers whidlv may be*de- 
pended upon absolutely, for preventing the steam acquiring an 
expansive force beyond what is intended ?— Well regulated vsafaty- 
valves; mercurial gauges or water gauges will at all times se- 
cure it. - : • 

Do those means of limiting the expansive force in low pressure 
boilers continue perfectly efficacious under all circumstances of 
misconstruction and mismanagement ?— That entirely depends 
upon the construction I have known safety-valves fail in their 
action from bad construction* 

Can such or similar means be applied to high pressure boilers? 
Yes, certainly. • ■ 

Is not the feeding of low pressure boilers usually done by a 
column of water ; #id is not this column the great reason of their 
safety ?— That is one reason, but they ought to have a safety- 
valve besides. 

Is it not the principal reason of their safety? — It is the most 
secure one. * A 

If the feeding column of water be taken away, is not the se- 
curity left to depend upon the safety-valve ? — Unquestionably. 

Are low pressure boilers employed in boats always or com- 
monly fed by a column of water?—! never saw an instance of it. 

If the mechanical means which are used to render the low 
pressure boilers secure succeed, will not similar means render 
high pressure boilers secure? — As far as the expansive force is 
not permitted to arrive beyond certain limits, so far it will af- 
ford security. A 

At what expansivf force are pressure boilers safe accord- 
ing to their usual construction ?— I have seen very few boilers 
constructed for the purpose of a low pressure engine, or a con- 
densing engine that would sustain a pressure of ten pounds, with* 
out occasioning considerable leakage, or without forcing the 
joints. 

Are they not very often used with a force to render them un- 
safe? — I never knew an instance of it. 

Is not the explosion of them likely to do mischief? — Not un- 
der the pressure they are capable of sustaining. 

Not even if they are made of cast iron ? — Certainly. 

Are they uniformly made of wrought iron? — No; several of 
them are made of cast iron. * 

Are not the greater number of them made of cast iron ?— No; 

I apprehend not* r 

You 
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You cannot thetl state to the Committee bow many instances 
«rf explosion you know of high pressure boilers ?— -No, I cannot. “ 

Are they more than in low pressure boilers ? — I never heard 
of an explosion in the low pressure boifer of any consequence 
whatever, merely a giving way of the plates or the wearing out 
of the boilers ; not such a bursting as can be called an explosion. 

May not every instance of explosion of the high pressure boilers 
with which you are acquainted, be traced to bad construction, 
or palpable mismanagement? — I have never examined many of 
them, and therefore what they may be immediately traced to I 
do not know ; but all the explosions \ have heard of have been 
occasioned by the use of steam of high expansive force ; the one 
X visited at Norwich certainly arose from the defective construct 
tion of the boiler: it was extremely ill constructed. 

Was it not as well from the palpable mismanagement of the 
engineer?* — That I do not know; we were told that it was; I 
have no doubt there had been very great temerity and rashness. 

Was not that high pressure boiler which blew tip in London 
the other day at a sugar-house, entirely owing to the most pal- 
pable misconstruction ?— I saw the boiler after it had hurst ; and 
I certainly should not have made a boiler in that shape, to have 
withstood the pressure which it was intended to bear. 

Was not that boiler made of a different thickness ; one side 
of it three-quarters of an inch thick, and the other side two 
inches thick ?— Those are very nearly the dimensions ; but in 
addition to that, there was a defect in the casting, what we call 
a cold shut in the iron. 

Is not the use of high pressure steam completely in its infancy? 
—Certainly, its introduction to general use is of much later date 
than the low pressure steam-engines. 

It is- in fact to be considered as an invention of recent date?— 
It is. 

Have not material improvements taken place in the construc- 
tion and use of high pressure boilers, in consequence of the acci- 
ilents which lu:ve happened ? — I conceive Woolf’s mode of con- 
structing boilers to-be a considerable improvement ; a very ma- 
terial one I have likewise been told, though 1 have never seen 
one, that Trevethick has invented; a method of making boilers 
by increasing their length and decreasing their diameter, so as 
to render them capable of sustaining pressure to a much greater 
degree than heretofore. 

Have more accidents occurred since the invention of the high 
pressure boilers, than might hfcve been expected from the inven- 
tion of any new system whatever in the mechanical construction 
ofengines ?-*-Perhaps not. 

What 
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What expansive force of steam is generally employed in those 
high pressure engines? — I fancy that is veiy jvarkble^ from 
30 pounds to 120 upon the square inch, or ev$h perhaps -higher 
than that. v : 

Instances have been known in which a boiler has been worked 
at 160 and 180 ; have there not ? — -I have heard pf such things; 
but I never knew of them. ' 

What is the proof to which high pressure boilers are generally 
exposed previous to their being used ? — The most eligible proof 
they ought to be exposed to is by water. 

To what pressure ?^! should think double the pressure to 
which they are intended afterwards to be subjected. 

What is the estimated force in your opinion, which would 
burst a high pressure boiler of the best construction ?— That is 
very different, because it depends upon the strength and con- 
struction of the materials ; I never entered into the calculation. > 

Have not the greatest advantages been derived to the mines 
and manufactures from the use of the high pressure boilers? — - 
I believe inestimable advantages. 

Have you any doubt that Cornwall has derived an advantage 
which may be considered as incalculable from them ? — None in 
the world. 

Do you think, from the few accidents which have occurred in 
the use of them, there is any better argument to be brought 
against the permitting them to be employed, than could be de- 
rived from the accidents which have arisen in the explosion erf 
gunpowder in the clearing passages in the mines? — -No, not as 
applied to the mines, certainly. 

You have mentioned that security is afforded to the engine by 
feeding the boiler by a column of water; from wlm does that 
security arise? — The pressure from the steam in the boiler could 
never rise to a force greater thah that which would be equal to 
the pressure of the column of water ; whenever it did arrive at 
that pressure, or beyond that pressure,, the water would he blown 
out and the steam wouljj follow. 

You have stated, that in the steam -vessels used upon rivers, 
this precaution is not resorted to ?— I never saw one, and it 
would be extremely inconvenient. 

For what reason ? — On account of the undulations the. water 
would be subject to ; it would be thrown out of the pipe from 
the motion of the vessel; and other inconveniences would arise, 
such as -bringing- the pipe through the deck of the vessel. 

Do you apprehend that a mercurial gauge would be exposed 
to the same inconveniences?— Certainly, 1 do; the altitude 
would be lessened by every new assumed position of the vessel ; 
that isj if a tube placed vertically at firsts should by the action 

of 
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of the vessel assume a diagonal or an oblique position, the alti- 
tude of the column would be lessened, and its consequent pres- 
sure upon the steam lessened. V 

Are you of opinion that there would be much difficulty in 
guarding against such an inconvenience as that r— Yes, 1 think 
there would, generally speaking; but a well constructed safety- 
valve would answer all the purposes. 

Are not the safety-valves applied to the low pressure engines, 
even when the column of water is used to supply the boiler?— 
Most frequently they are; I have seen some without. 

Did you never hear of the pressure in a condensing engine 
being raised by mismanagement as high as 19 or 20 pounds 
per inch?— No; I do not recollect that I ever n>et with such a 
circumstance ; 1 have no doubt that it has taken place. 

If such a circumstance may take place with a low pressure 
engine, do not you think that, according to the general calcula- 
tion of the strength of their boilers to resist the usual pressure 
to which they are subjected, more danger would arise than in 
almost any case which could happen to a high pressure engine 
with a boiler properly adapted decidedly not ; according 

to the general construction of low pressure boilers, they are vso 
riveted together to withstand the low pressure they are intended 
to bear, and they always give indications of an increase of pres- 
sure long before I should apprehend any danger from it; I mean 
by the joints giving way, and the steam forcing a passage through 
them. 

Do you mean to apply that to the cast-iron boilers ?— No, 
certainly not; to the wrought-iron or copper boilers. 

The question before put was meant to apply to a low pres- 
sure engine, fitted up with a cast-iron boiler? — As applied 
to the east-iron boiler, I should say, that being constructed to 
bear a less degree of expansive force, an explosion would sooner 
take place, and therefore would be less dangerous. 

Less dangerous in comparison with what r — With a high pres- 
sure boiler. ^ 

Do you mean to say, that an explosion of the cast-iron boiler 
of a low pressure engine which should he burst by an improper 
degree of pressure, would be less dangerous than the rending of 
a wronght-iron boiler, occasioned by a much higher degree of 
pressure ?— I gave- my answer as connected with the former 
question, with regard to the liability to danger from low pressure 
boilers ; I take for granted, that if a boiler is constructed to he 
applied to a low pressure engine, that a commensurate strength 
will be applied to the materials of the boiler, and that in the 
ease of applying a boiler to a high pressure engine, an adequate 
strength must be used there to the pressure intended; therefore, 

# k if 
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if the low pressure bolter by smy accident *hmiM/W^lbded, 
generally speaking, boilers made of the malleable mOtals must be 
much safer on an explosion taking place, at least they are not 
calculated to do so much mischief as the cast-iron boilers. 

Have you made any experiments, or are you acquainted ac- 
curately with the effect of stlch as have beeh made upon the dif- 
ferent quantities of fuel consumed in the high and the low pressure 
engines, in proportion to the quantity of power produced ?—! 
have witnessed several experiments on Woolf’s engines, where 
the object was to' ascertain the comparative expenditure of coals 
or fiiel in grinding torn between his engines and the low pressure 
or condensing engines, and the results were decidedly in favour 
of Mr. Woolf’s engines. 

You cannot speak as to the high pressure engines commonly 
in use ? — I apprehend there is no saving of fuel, or very little ; 
there may be a little, 

IVhat was the saving of fuel by Woolf’s engine, as compared 
with the other? — The average effect in one case was the grinding 
eighteen bushels of wheat with one bushel or Coals ; the other 
average effect of Bolton and Watt’s engine, low pressure 

engines, is the grinding of from ten to twelve bushels of wheat 
with a bushel of coals. 

Do you know whether the power of the engines in lifting water, 
may fairly be reckoned at the same proportionable difference ?— 
Yes; I believe they may. 1 do not speak from experiments; 
but I have no doubt as to the effect ; by the reports from Corn- 
wall, I ain led to suppose it may be much greater. 

Have you seen any account of the explosion of the steam- 
engine on board a boat in America, within a few weeks past?— ^ 
No; 1 have not. I understand there has been one. 

From any information you received at Norwich, did you hear 
of any conduct of the manager of that boat, which occasioned 
the explosion of the boiler? — No; the information I did re- 
ceive upon that subject, was since we returned to London, 

Mr . Thomas Lean’s Evidence . 

Will you state your profession, and place of abode ?— I reside 
at CrpWan in Cornwall, and I am employed by nearly the whole 
of the miners in Cornwall to inspect their engines, and make 
mouthly reports of the work they perform. 

You are then well acquainted with steam-engines of every va- 
rious construction ? — Certainly I am; I see fifty-seven every 
month, ; . , • 

Do you conceive that there is any material difference in the 
respective safety of those engines ?— Some of the engines are 
certainly safer than others. 
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, ' Be so good m to state which* and why?— I conceive thefe 
iio danger whatever in the tise of high pressure steam-engines; 
and for this reason, that in general, for an engine that is in- 
tended to be worked with high steam, the materials ate made 
stronger in proportion than the materials used for steam of low 
pressure. 

What are the precautions which you think it necessary to take, 
in order to render a high steam-engine perfectly safe from acci- 
dent ? — The materials should be made strong enough, and there 
is no difficulty in doing that ; and there is a good deal depend- 
ing on the construction of the safety-valve, which should be so 
constructed as to go quite easy and Without any possibility of 
sticking. 

Do you not think it of importance, if not necessary, that a 
boiler should have two Safety-Valves?— Certainly; and every high 
pressure steam-engine that I attend to has two safety-valves. 

Do not you confine one of those from the eng ; ne-man ? — Not 
in any instance. 

Should you or not think it necessary, on board a boat for pas- 
sengers workc^Hy a steam-engine, that there should be an ad- 
ditional safetv-vMve to the boilers which the engine-man could 
not come at to prevent its operation ? — That would certainly be 
very desirable, and I should think necessary. 

Have you any choice, in point of safety only, between a boiler 
constructed of east iron or of wrought iron?— Were I to have a 
boiler where I wished to have the greatest strength, I would cer- 
tainly have it made of cast iron ; I have not one doubt that a 
east-iron boiler can be made much stronger than it is possible 
to make a wrought iron one ; in fact, the explosions that we 
have bad in Cornwall have al! been in wrought -iron boilers, but 
I never had one in cast-iron boilers, nor have we had an acci- 
dent from high pressure steam ; all the accidents have been from 
low pressure steam in Cornwall. 

To' what do you attribute that ? — I attribute that to the 
boilers not having their proportionate strength to the weight 
they ought to bear, that the high pressure steam-engines have. 

Of what nature are those failures which usually happen in the 
Wrought iron boilers ? — The o.e which I witnessed the explosion 
of, threw off the man-hole door. 

Do you mean that the bobs by which the man-hole door was 
secured, gave way?— Yes, 

Arc there not man holes- to east-iron boilers ? — There are. 

Then might not the best constructed and the strongest cast** 
iron boilers have been equally liable to the accident you have 
been mentioning, from the mere failure of the bolts, by which 
the man-hole door was secured ? — Certainly not, and for this 

reason. 
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reason* the mam-hole door to a c&st^ron boiler fc** contrived to 
be on the inside; it does not. depend upon bolts at all as they 
su e coimt iuctcd with us y it bears against the side of the Ijriler. 

Would it not be equally easy to affix man-wholes so constructed 
to wrought- iron boilers i — There is no difficulty in doing it, 
either one way or the other. 

Supposing a cast-iron boiler and a wrought-iroii boiler to be 
exploded by having too great a pressure applied, from which of 
the explosions should you apprehend the greatest danger? — I 
think the danger is equal from one as the other. 

In what manner do you apprehend then, that & cast-iron boiler 
would explode? — Probaby there might be some parts of the 
cast-iron boiler separate; and the wr ought-iron boiler would 
probably rend. 

Should you not then apprehend a greater danger from the ex-* 
plosion of a boiler which burst into fragments, than from one 
which only rent ? — In every boiler that is built, there is one part 
of it weaker than another, and it is hardly possible for a boiler 
to be thrown about in fragments to do mischief. I should not 
feel any hesitation to sit on the cast-iron boilers I have seen in 
Cornwall when an explosion took place ; I am convinced the 
explosion vvoukl take place at the under part. 

Do you think it necessary or advantageous that those boiler* 
should be proved at their first erection, and that that proof 
should afterwards be repeated at intervals ?— It is certainly de- 
sirable it should be done at the fiu>t erection ; they ought always 
to be proved ; the cast-iron boilers which have come under my 
notice in Cornwall, l calculate to be sufficient to resist at least 
thirteen times the pressure of steam we have ever used in them. 

To what heat are those boilers usually proved ? — We work in 
general forty pounds to an inch in the high pressure boilers, and 
wc prove them sometimes as high as three hundred. 

By a proof of this nature, much within the supposed capa- 
city of resistance of a boiler, you do not apprehend that any risk 
is incurred of injuring it?— Certainly not. 

And you yet conceive, that the proof is so far beyont^ the or-* 
dinar) resistance which is required from the boiler, as that there 
is no danger whatever of its bursting with a pressure of forty or 
fifty pounds an inch, when it has been proved by a pressure of 
three hundred? — Certainly not. 

Do you apprehend, that it is perfectly easy so to construct 
and to secure your safety-valves, as that no engine-man, how- 
ever careless, shall be able to raise the steam beyond the pres- 
sure of forty or fifty pounds per inch ?— There certainly is not the 
least difficulty in it. 

Yon apprehend then, that .with a boiler so constructed,* so 

proved. 



Qty Report of the Select Committee on Steam-Boats. 

.proved, and jfe guarded against carelessness, there would be no 
danger whatever in any situation ?— Certainly not ; neither in a 
steam-boat or an engine employed in a manufactory or mines, 
Or in any manner whatever. 


.As to the oeconomy in the use of coals, what is your opinion ? 
-My opinion is, that the high pressure engines in -Cornwall 
halve saved at least two- fifths of the whole consumption of coals 
in the county; in some instances it has saved three -fifths. 

What means have you of ascertaining that fact? — In the pur- 
suance of my ordinary employment, I attend to the various en- 
gines in Cornwall, and compute their duty ; the quantity of coals 
that is consumed by the engines is rendered to me on oath ; it 
is the same that is sworn to at the Custom-house. The ascer- 
taining the weights which the engine lifts is carefully and cor- 
rectly measured ; and from this I calculate the work performed 
by the engines, of which I make a monthly report, and find, that 
those engines width work with a high pressure steam are more 
ceconomical in their operations than those of the low pressure, 
so much so, that were the low pressure steam engines to be in- 
troduced intothe mipes of Cornwall, it would stop upwards of 
two-thirds of them. - 

Is the paper which you have, one of those accounts? — It is 
the account for the last month. u * 

[It was delivered in, and read ; — Extracts from these Reports 
are given regularly in the Phil. Mag.] 

. And this account you declare, upon your own knowledge, to 
be accurate as to the particulars it contains? — I do. 

Do you consider it as important to the safety of an engine, 
that the boiler should be frequently cleansed ? — If a boiler is 
foul, if there is a quantity of mud in it, it may prevent the water 
from coining in contact with the iron, and in that case the boiler 
is liable to injury; I have known a wrought-iron boiler to burst 
from that very cause ; I never knew a cast-iron boiler to explode 
in any instance. 

Is there any difficulty in subjecting the boiler to the usual proof, 
every tiqjie it is deupgpd ?— There is no difficulty whatever, anv 
other than having tlW‘ appj|patus prepared for it, which is very 
easily done. ^ 

1 Is that apparatus either expensive, or difficult of construction, 
or of application ? — No. 

Can it be applied with ease by any engine-man or engine pro- 
prietor, who is at all acquainted with the construction or working 
of a steam-engine ? — Yes ; and the management of it is so plain 
that up person can misunderstand it, if they are unacquainted 
with all the other parts of the engine. 

In what does this proof consist , and how is it performed 
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The* proof consists of ful filling the boiler 
loading the safety-valve to any point required ; then lttj&tftig 
water by a forcing pump, till the safety-valve, with the additional 
weight upon it r is raised* 

Have you any other suggestions to make on the subject of the 
Safety of steam-engines, besides what you have already said ? — 
I think not. 


TX. Notices respecting New Books. 

An Inquiry into the progressive Colonization of the Earth, and 
the Origin of Nations ; illustrated ly a Map of the Geo- 
graphy of Ecclesiastical and Ancient Civil History, By 
T. Heming, of Magdalen Hall , Oxon, 

W e have read this work with attention, and examined the 
large map, with which it is accompanied, with some degree of 
Chre*. The whole exhibits much patient, and, when the nature 
of the inquiry is considered, wefinay add successful investigation. 

The title of the work expresses suffiefentfy^S object* How- 
ever serviceable detached u scraps of ehorographv,” embodied 
under the name of” an atlas/’ maybe to’ those who have al- 
ready attained proficiency in the science, there is great incou- 
venience in being obliged, while reading, to turn from one de- 
tached survey to another, and so to combine them as to obtain 
satisfaction. To obviate this, ”and to facilitate by the most 
approved mode the acquirement of correct ideas, regarding the 
circulation of human societies through the remotest periods, it 
was designed to compass, in a general map, the whole scope of 
territory connected with the sacred, civil, and profane writings 
of antiquity, on such a competent scale as appeared sufficient 
for every requisite illustration, from the first colonial migrations 
of mankind, to the rise of the present nations of the earth, and 
still to confine the same within such a dimension, as might ren- 
der it convenient for the most ordinary and general application 
and reference.” V : * ^ 

But the author had first to settle his point of departure — the 
second cradle of the human race. For this purpose the tradi- 
tions, for they deserve not the name of records, of the Egyptians, 
the Assyrians, the Chinese, the Phoenicians, the Scythians, the 
Indians, the Persians, and Arabians ; and the writings of Ho- 
mer, Hesiod, Thales, Pythagoras, Plato, Hecataeus, Berosus, 
Abydenus, AlexanderPoJyhistor, Demetrius, Diodorus Siculus, &c. 
are examined, and compared with the writings of the Jewish 
law-giver. This subject occupies the author's first chapter, which 
he concludes with the following deductions : ' ■ 
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u First— That there is not to he found, in all the rival monu- 
ments of antiquity, any authority equivalent to, or that, can in 
the least degree invalidate, the memorial of Moses, 

“ Secondly — That his writings are of so pre-eminent and ex- 
traordinary a quality, that the greatest efforts of human subtlety 
and art seem to have been often ineffectually exerted to counter- 
feit and nullify them. 

“ Thirdly — That the most profound' sages — the most con- 
ceited theorists — the most celebrated historians — the most ro- 
mantic poets and discursive geniuses of every pagan age and 
country seem to have resorted to his pages for information, and 
to have borrowed thence their only true notions regarding the 
primitive affairs of the earth ; and that what they have fe igned 
to. deny as infidels, theorists, and enthusiasts, they have involun- 
tarily admired and espoused as historians, critics, and philoso- 
phers. 

cc Fourthly— That the Pentateuch seems ever to have been 
the only source of faithful intelligence respecting the formation 
of the earth, and the rise of human society; and which its most 
illiberal and malevolent adversaries directly or indirectly authen- 
ticate. 

44 And lastly — That being, as it appears to be, unanimously 
attested by the whole world as the paramount evidence af the 
renovation of mankind after the flood, and of the flfst dispersion 
into colonies, it establishes for us those facts which no other volume 
in the world contains, and from which the history of the present 
population and political cantonments of the earth must neces- 
sarily be derived.” 

This leads the author to another inquiry. The testimony of 
Moses being found more consistent and satisfactory than any 
documents that have been compared with it ; how come the 
moderns so far to disregard Ins authority as to place Ararat, 
where the ark rested, in Armenia, almost due north of Shinar ? 
Moses says expressly, that the builders of Babel i( journeyed 
from the etui.” Where then should the Ararat of Moses be 
sought forj> To this inquiry -the author devotes the whole of 
his second chapter, which we shall quote entire. 

“ Inquiry concerning ike Place of the Mountains of Ararat. 

ic 4 And the ark rested in the seventh month, on the seventeenth 
day of the month, upon the mountains of Ararat/ Gen. vui. 4, 

“ c And it came to pass, as they journeyed from the east, that 
they found a plain in the land of Shinar, and they dwelt there.* 

“ But before we proceed to the peak of Ararat, or the sum- 
mit of Babel, to mark therefrom the overspreading of the earth 
by the posterity «qf Noah, we must endeavour to decide the geo- 
graphical 
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graphical position of the former. With respect to the latter, it 
is required to be understood that it is the point uniformly alluded 
to when speaking of the plains of Shinar in the future parts of 
this inquiry. 

“ With regard to the situation of Ararat, even many of the 
pious fathers seem to have paid too much attention to legendary 
tradition, and too little to the pure fact : for it is certainly not 
reconcilcable to good faith in Moses to say, that Mount Ararat, 
where the ark rested, is north, or north-bearing -west, of Shinar, 
when he has so explicitly said, that the people came thither from 
the east: and how learned and orthodox commentators could 
ever have been persuaded to adopt the mountain called Ararat, 
in Armenia, as * the landing place/ is very unaccountable, as 
there is nothing but the name and traditionary report to au- 
thorize such a conjecture; and this quite contrary to the express 
words of Moses. That Ararat was eastward of Shinar, as the 
divine historian hath told us, there are many circumstances to 
show ; but there can bt^no true judgement without evidence : 
therefore we will proceed to examine the authorities on both 
sides of the question. 

“ Epiphanius, Basil, Jerome, Eusebius, Berosus, Josephus, 
Nicholas Damascenus, and more, mention reports that part of 
the ark was to be seen in their times on the Gordiaean mountains 
which are in the south of Armenia: and the last-mentioned of 
them says e that there is a mountain in Armenia called Baris, 
which in the Coptic language signifies a ship , 6 whither,' as the 
tradition goes, c some persons escaped in an ark, from the great 
flood ; and that pieces of the wood were there sefcn for many 
ages after.' 

Now the positive testimony of either of these men would 
have been weighty; hut the reports which they have listened to 
are nothing more than fume. 

cc Elinasinus says, c he went up Mount Gordus and viewed 
the place whcie the ark rested/ but does not say lie saw the 
ark there. 

fC There arc other similar accounts in Bochart* Josephus, 
Wells, &c. but they are all equally superficial and unsatisfactory. 

“ Herbert says, c that the highest mountain in Armenia is 
called Baris / which he imagines is also called Damoan — ‘that 
it is between Armenia and Media — that he and his company rode 
up to the top, whence they had a prospect of the Caspian Sea, 
though 160 miles off — that there are numbers of Jews about the 
village of Damoai\ at the foot of the mountain, who sav they 
are the offspring of those transported thither by Salmonassar, 
2 Kings xvii. 6— -that they have uever changed ^their seats, and 
that they have a constant tradition that the ark rested upon the 

2 mountain/ 
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mountain/ Herbert is here speaking as though he thought 
these Je\Vs really knew something about the matter, when they 
must be as ignorant on the subject as the people of Del Fuego: 
for whether they belonged to the race of Jews carried off by Sal- 
monassar, or not, it is just the same, as it was 1600 years after 
the flood that the Assyrian kibg transported his captives ; so 
that, even of traditions, none could be more flimsy — how should 
strangers who knew nothing of the country for 1600 years after 
the event get hold of their tradition? 

44 Sir John Chardin informs us that Ararat lies twelve leagues 
east of Erivan. He considers It the same as the Gordi&n.n 
Mountains. 4 The Armenians, ’ says this traveller, 4 have a 
tradition that the ark is still on the top of it — the mountain is 
totally destitute of inhabitants, and perpetually covered half-way 
from the top with snow/ 

44 Struvs, another traveller thither, is more minute in his ac- 
count of Ararat. After a description of the stone and minerals 
of the rock, he tells us, 4 that he went up the mountain to cure 
a hermit who was secluded there, of a rupture — that it is sur- 
rounded by several rows of clouds, the first of which is dark and 
thick ; the next extremely cold, and full of snow; and the third 
so intensely cold that he was scarcely able to endure it — that 
above this uppermost stratum, and where the hermit’s cell was, 
the air was quite mild and temperate — and the recluse declared 
to him, that 4 he had neither felt a breeze of wind nor a drop 
of rain for twenty-five years, which was the time he had lived 
upon the rock’- — that he further told him, 4 that the air on the 
top was much more calm than where he resided — that it was 
u.ot subject to change — and that, therefore, the ark continued 
undecayed’ — that he obtained from the hermit a piece of wood 
of a brownish-red colour ; and a piece of the rock on which he 
alleged 4 that the ark rested in attestation of which he gave 
Struvs a certificate to the following effect: 

44 4 Certificate, — I with mine own hand cut off from the ark 
the piece of wood made in the form of a cross; and broke off 
from the rock, on which the ark rested, that same piece of 
stone/ (Signed) 4 Domtniccjs Alexander Rom an us. 

‘ Dated Mount Ararat, July 22, 1670/ 

44 Struvs also informs us, 4 that he was seven days travelling 
from Erivan to this mountain and 4 that it is an entire rock 
without earth, trees, or verdure upon it/ He has given us a 
map of the Caspian Sea, from which it appears that Ararat is 
towards the western coast of that sea, north of the river Kir, and 
somewhere about the southern extremity of Caucasus ; being 
about 300 miles east-beariug-northward from Erivan. 

* 4 Theveaot, and other travellers, bring us also reports; but 

vary 
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vary in the position of this mountain; so that, if any one of 
them is right, all the others are wrong: and every thing we are 
able to gain from these authors is, in the end, what Moses has 
briefly informed us ; namely — that Ararat was the resting-place 
of the ark. 

“ What in the world could have possessed Mr.Struys? Surely 
it was very tame of such an enterprising traveller to turn back — 
after having surmounted the regions of clouds, and finding him- 
self in such a serene climate, not to have visited the stupendous 
hulk ! especially as he had such good surety of its being there, 
and in such excellent repair — not to have explored every corner 
of that mighty carrack, moored so high, which had once con- 
tained such an inestimable cargo — -not to have followed up the 
grand effort, arid have pacified for ever the eager solicitude which 
must still hang about this interesting mystery— to come away 
satisfied, after climbing so high, with that bit of splinter — and, 
that piece of stone ! 

“ Wells has inserted Ararat in his maps almost duly north of 
Babylon, and nearly sixty miles westward of Erivan ; but I have 
no idea upon what authorities. 

<c Cell anus says, that most interpreters take the Gordiaean 
mountains to be Ararat; and which are either a part of Taurus, 
or near it. In the Targum of Qnkelos the mountains of Ararat 
are translated the mountains of Cardu ; and in the Targum of 
Jonathan they are rendered the mountains of Kadrun, 

<c Many of the other commentators^whose notions are con-? 
fined to Armenia, extend the interpretation, and say, the moun- 
tains of Ararat — the Gordiaean mountains— the Armenian moun- 
tains — using the plural, as we find it in Genesis, without pre- 
tending to fix upon any particular tor. But Moses did not speak 
obscurely, nor is it to be allowed that he spoke insignificantly, 
when he said c they journeyed from the east: 5 therefore, to be 
ferreting about Armenia, for the sake of a string of contradictory 
rumours, is tantamount to a dereliction of faith, and a gross ab- 
surdity; because it is following rumour rather than fact; and it 
is pretty certain, that rumour can never cause the sun to rise in 
the north, nor the magnet to quit its old propensity. Indeed it is 
almost past supposition, that rumour should have withdrawn so 
many, from a point so plain and positive. What is categorically 
announced should be literally interpreted: — let us, therefore, try 
the fact against the rumour. 

u In the first place, it is far from unlikely that Ararat is a 
primitive word, which generated out of the particular circum- 
stance to which it refers ; as the opinions respecting its precise 
etymon and signification are as vague and inconclusive as about 
its place* We must notice, that Moses applies it extensively* 

E 3 and 
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and not locally, by using it in the plural. This word may hav<$ 
been afterwards transferred as a name, applicable to Armenia, 
without the slightest reference to the ark: for in the space of 
from 700 to 900 years, which elapsed from the time of Moses to 
the ages. of Isaiah and Jeremiah, great changes in countries must 
have taken place;' and in those early establishments, nothing 
was long durable. As to names, they were the most fickle parts 
belonging to countries; for a name was easily carried from place 
to place, though a territory could not ; so that, analogy of name, 
though found in Scripture, is no demonstration of identity; and 
Isaiah and Jeremiah allude to very foreign matters, in their men- 
tion of Ararat, to what Moses did. Indeed we might as well look 
for Damascus in the Desert of Arabia, as for the ark in Armenia; 
for the land of Uz is in the Arabian Desert, and Damascus is in 
the land of Uz: but we know that Damascus is not in Arabia; 
and therefore, we reason, that these must be two distant coun- 
tries named alike. 

“ Now had the two great prophets spoken counter to Moses, 
it would have been much to ore melancholy and awful ; and which 
they would certainly have done, if they had said that the ark 
grounded in Armenia: but, they neither wrote to conduct ns to 
the ark, nor to lure us into any contrary pursuit; and we must 
here endeavour to persuade ourselves, that Ararat on the north, 
is not Ararat on the east, of Shinar; and that there is no con- 
tradiction between Moses and the two prophets ; because, one 
event preceded the other nearly 170() years; and because, the 
incidents were as foreign from one another, as they were distant 
in time. 

€C In our endeavour, then, to arrive at the truth, we cannot 
do better than retrace the geographical rhumb, which Moses has 
laid down for us, from Ararat to Shinar. In our progress along 
this track, from the position of the latter place, we come to that 
long and elevated range of mountains which some of the ancient 
writers have considered to be a continuation of Taurus and 
Caucasus ; and which extend, according to Quintus Curtius, in 
an eastern direction all through Asia, even to the coast of China. 
From this grand ridge, several collateral branches stretch, from 
different points, towards the north and towards the south, and 
at the western extremity of which are the Gordiaean mountains of 
Armenia, part of which is supposed, by some of the authors we 
have mentioned, to be the Ararat where Noah alighted after the 
flood: so that, the resting- place- of the ark may yet have been on 
these same mountains, though not in Armenia. 

-.Procopius savs, that the Macedonians callcd the part of these 
mountains, on the eastern frontier of Persia, which had been 
previously called Paroparnisus, by the name of’ Caucasus, in com- 
pliment 
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pliment to the victories which their herb Alexander won in 
those parts of the world. 

“ From this it has been erroneously imagined that the moun- 
tain'! of Taurus and Caucasus form a junction towards the south- 
west of the Caspian Sea, and Continue on to India ; and hence 
some have said that the ark rested* on Taurus, and others have 
told us that it rested on Caucasus: but Caucasus commences on 
the north-eastern part of the Euxine, and proceeds in a rather 
south-eastern course, to the west shore of the Caspian, near to 
the mouth of the river Kir, where it ceases : and the heights of 
Taurus rise in the west of Asia Minor, and afterwards strike into 
two branches ; one of which terminates at the river Euphrates, 
and the other, running north-east, ceases at the eastern side of 
the Euxine — therefore, if the declaration of Moses, is to be veri- 
fied, these mountains of Taurus and Caucasus have nothing to 
clo with Noah and the ark; and what we find to have been 
falsely called Caucasus, we must, according to the information 
of Procopius, consider to be Paropamisus. 

“ It has been alleged by Buno, that these mountains of Persia 
are so high that the sun shines upon the tops of them during a 
third part of the night. 

“ It is remarked bv the Holstein ambassadors, who visited 
Persia about two centuries ago under Rrugman, that Curtius fs 
not altogether wrong in saving that these mountains extend all 
through Asia; ‘because the heights of Ararat and Taurus so 
nearly join them/ say these ambassadors, ‘ that they appear to 
be one concatenation of mountains/ 

“ Wilson’s Asiatic Researches record some traditions of the 
Indians respecting the antediluvian ages ; the flood ; and the 
preservation of the remnant of mankind. He says, 6 there is a 
mountain in the province of Candahar, that is called Arya*art, 
or Aryawart ; on which, tire tradition of that country says, the 
ark lodged/ 

u This is a part of the ancient Aria or Ariana, (a very ex- 
tensive country in the east of Persia, in the earlier ages:) and 
hereabouts we find several dialects remaining, of the Targum 
translations of Ararat, before mentioned, attached to different 
parts of the country; as Candau, Candu, Gaur, Goura, Gor, 
Gorgian, &c. Here also, besides Aria, Ariana, and Arvavart, 
are Herat, or Harat, Arsarath, Yerae, Herac, &c. And we may 
further remark, that in the Persian and Indian vocabulary the 
termination at is very freijueiit ; as Amadabat, Surat, Guzerat, 
Gehan-ahat, Estarabat, Ac. 

u In so obscure a matter wc must lay hold of every little light; 
but, were there not evidences stronger than these, our attempt 
would be to no purpose. When a stream becomes so dogged 

E 4 an d 
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and choked as this is, there is scarcely a possibility of delving 
through all the obstacles with which the versatility of time, the 
roots of prejudice and error, and the fashions and corruptions of 
language have conspired to fill it : and though it may be possi- 
ble to remove some of the obstructions collected about its source, 
so as to get it to trickle, yet*shall we never be able to come ex- 
actly to the fountain-head ; and it would be a useless and un- 
profitable appropriation of time to attempt it, since what is im- 
possible cannot be. But, very fortunately for us, it happens that 
such nicety is by no means indispensable to the success of the 
argument we are upon; which requires only, that we should de- 
duce no judgement but what is conformable to the declaration of 
Moses ; and that, subjecting ourselves to this restriction through- 
out, we should endeavour to work our way, as near as the cir- 
cumstances will allow, towards the truth.” 

[To be continued.] 

Mr. Accum has in the press, “ Chemical Amusement/ 1 com- 
prising a Series of curious and instructive Experiments in Che- 
mistry, which are easily performed and unattended by danger. 

Mr. Newman, Soho-Square, has just published a work en- 
titled “ Chromatics ; or. An Essay on the Analogy and Harmony 
of Colours.” 

Speedily will be published, in one volume octavo, A Practical 
Inquiry into the Causes of the frequent Failure of the Operations 
of extracting and depressing the Cataract; and the Description 
of a new and improved Series of Operations, by the Practice of 
which most of these Causes of Failure may be avoided. Illus- 
trated by Tables of the comparative Success of the old and new 
Operations. By Sir William Adams. 

The first number of a new periodical work, entitled Journal 
of the Academy of Natural Sciences of Philadelphia,” has just 
reached this country from America. It contains, 1. Description 
of six new species of the genus Firola, from the Mediterranean, by 
MM. Le Sueur and Peron; with a plate. 2, An account of the 
new mountain-sheep, Oris mnntana , by Mr. George Ord; with a 
wood-engraving of the horn of the animal. 3. A description of 
seven American water and laud Shells, by Mr. Tho. Sav. The 
'work ends with an invitation to naturalists to make use of the 
Journal as a medium of communicating science. 

It is expected and hoped that Mr. Aheniethy will publish his 
very excellent observations on the discoveries of the late cele- 
brated John Hunter in comparative and human Anatomy, de- 
livered 



Notices respecting New Books. 73 

livered at the College of Surgeons during his Lectinm^This 
gentleman has shown that we are in reality indebted to Hunter 
for many facts in natural history, Sec. plagiarized bv the mo* 
dern writers on physiology. The publication of his Introductory 
Lectures, relating to Hunter’s Theory of Life, &c. &c. were 
omitted to be mentioned in the Philosophical Magazine* They 
contained a sort of summary of the physiological opinions of 
that acute and truly philosophical reasoner. Among other things 
which the author has ably handled, we may reckon his remarks 
on the vital principle as some of the best, — not because any 
theory of life is therein established on demonstrative evidence, 
and placed beyond all controversy — for the obscurity of the sub- 
ject renders this impossible — but because on a subject in itself 
purely theoretical he has followed a course of reasoning founded 
on the observance, and strictly philosophical throughout, and 
which is more consistent with the common sense of the thinking 
part of mankind in all ages. past, as well as with popular feeling, 
than any other modern theory of life, or philosophy of mind* 
It is in this respect eminently contrasted to that confused farrago 
of scarcely intelligible words in which some modern writers have 
attempted, in humble imitation of the French school of philoso- 
phy, to convey and establish the gloomy and misanthropic doc- 
trine of materialism, and thus confound the distinction of au- 
tomatic and animal life — opinions which, however prevalent they 
may still be among the unreflecting people of France, are daily 
losing ground in Germany, Scotland, and our own country, and 
are giving place to a more rational philosophy, 

A work is in contemplation, and it will probably be shortly 
laid before the public, entitled u History of the Helvetian, Au- 
strian, Apennine, Pyrenean, and Northern Floras,” considered 
with respect to the points of origin from which the different 
families of plants have travelled to the valleys and plains, and 
become mixed together ; illustrated by a Botanical Map of the 
regions assigned to each. 


X. Intelligence and Miscellaneous Articles. 

_ * j ho Mr, Til loch. 

Sin, — 1 write chiefly with a view to correct the latter para- 
graph of the description of ** Steele’s Nooth’s apparatus,” which 
should stand thus: “ The impregnation is very soon effected, as 
the pressure is great ; and as the parts are fitted by accurate 
grinding, much trouble and inconvenience are saved, from the 
jnsual method of luting being avoided.” 

I think 
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I think it extremely hard that our feelings should be lacerated 
by the obstinacy of prejudice or error in neglecting to use the 
Davy” in mines subject to the fire-damp.— The accident at the 
colliery near Durham is a sad example of the too palpable truth, 
that we have yet rqpch to encounter in its universal adoption. 
Much pains have been taken indeed, by persons who ought to 
have known better, to unhinge the mind in the belief of its ab- 
solute safety. I am ready at any time to prove, at the risk of 
my life, that it yields a perfect security to the miner. I have 
lately had a most decided proof of this in one of the collieries 
at the Hurlet near Paisley. The mine in question had been 
abandoned upwards of twelve months, by reason of the accumu- 
lated and still accumulating fire-damp. The experiment afforded 
a spectacle of the most beautifiil$and impressive kind, — The gra- 
dual approach to the confines of the explosive waste was indi- 
cated by the included flame of the lamp presenting a lengthened 
spire, so as ultimately to brush the dome of tire cylinder ; — on 
passing this boundary the wire-gauze became suddenly red hot 7 
and the flame of the wick was enveloped by the apparition of a 
foreign flame which continued to fill the cylinder — a candle 
here might have proved as destructive as any upon record; for in 
an extent of three or four acres, it exhibited from the floor up, 
an explosive medium. These mines had some years ago to re- 
cord an accident by which seventeen human beings were con- 
signed to eternity. 

There was a phasuoinenon here which forcibly impressed me. 
The degrees of the fire-damp and explosive measure, as indicated 
by the Davy,” proved that they were not uniform in diffusion, 
but existing in strata or clouds throughout the atmosphere of 
the mine. 

From some recent experiments, on the subject of which I may 
again address vou, 1 am of opinion that the principle of safety 
in this wonderful instrument is to be attributed to the depolari- 
zation of the flame by the wire-gauze. 

I am respectfully, sir, 

Your liiosj obedient servant, 

Greenock, July 22, 1817. J. MURRAY. 


PRESERVATION OF#! EAT. 

Don Elay Valenzuela, curate of Bucaramanga in South Ame- 
rica, has discovered that meat may be preserved fresh for many 
months by keeping it immersed in molasses. 


STEAM ENGINES IN CORNWALL. 

According to Messrs. Lean's lleport for May and June, the 
following were the respective quantities of water lifted one foot 

high 
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high with one bushel of coals, by the engines annexed, durihg 
these months. 

IVork performed in May. Load per squw% 

J'uuuds qf water, inch in cylinder, 

2 ) common engines averaged 23,107,534 various. 

Woolf's at Wheal Vor . . not re port exit .... 

Di-to Wh. Abraham .. 52,349,333 15*1 lib. 

I)ru> ditto .. . . 24, 713,750 3*7 

Ditto. Wh. Unity .. 34,928,030 13 1 

Daicouth engine . . •• 44,205,739 11*2 

United mines . . .. 36,874,193.. 16*2 

Wi »eal Chance .. .. 39,589,154 13*0 

IVork performed in June . 

23 com non engines averaged 22,206,996 various.* 
Woolf's at Wheal Vor , . . 38,438,168 15-4 

Ditto Wh. Abraham , . 40,135,339 15*1 

Ditto ditto . . . » 22,577,264 3*7 

Ditto Wh. Unity .. 30,740,843 13-1 

Dal con th engine .. .. 41,481,504 11*2 

United mines .. .. 34,298,994 17*9 

Wheal Chance . . . . 32,615,890 < 13-0 

DEATHS. 

It is with regret we have to announce the premature death of 
our much-valued correspondent George John Singer, esq. author 
of u Elements of Electro-Chemistry.” His death was occasioned 
by pulmonary consumption, and took place on the 28th of June, 
in his 3 1st year. This distinguished philosopher began to teach 
the sciences at an age when |>ther men are copunencing their 
studies. His patient and investigating spirit, combined with great 
mechanical skill and unwearied industry., enabled him to make 
some very important improvements in the instruments used in 
electricity, and that science owes to him some valuable discoveries. 
His work, which has received the honours of a double translation 
into French, will remain a lasting monument of his talent — it 
may safely be pronounced the best manual of the subject it em- 
braces. — In private life Mr. Singer’s virtues endeared him to 
all who had the honour of his acquaintance, among whom were 
some of the most able philosophers of the age. This circle 
might have been greatly enlarged, but tbit he loved retirement 
and privacy, more than those who delighted in his society 
could have wished. In him science has lost an arduous and 
highly-gifted votary, the community a most valuable member, 
his friends an inestimable treasure. 

M. Werner, the celebratedmiiferalogist, died at Dresden on the 
30th of June, at the age of 67. He has bequeathed his excellent 

collection 
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collection of minerals, consisting of more than 100,000 speci- 
mens, and valued at 150,000 crowns, tq the Mineralogical Aca- 
demy of Frevberg. 

Dr. Spurzheim having finished his Course of Spring Lectures 
on the Brain, set off on Monday the 21st of July for Paris. The 
period of his stay in France is uncertain. 


MST OF PATENTS FOR NEW INVENTIONS. 


To Thomas Wedlake, of Hornchurch, Essex, for certain im- 
provements on ploughs. — Dated 5th July 1817. — To specify in 
2 months. 

To David Brewster, LL.D., of Edinburgh, for a new optical 
instrument called The Kaleidoscope, for exhibiting and creating 
beautiful forms and patterns of general use in all the ornamental 
arts. — 10th July. — 2 months. 

To Captain Samuel Brown, R.N., for his improvement in the 
construction of a bridge, by the formation and uniting of its com- 
ponent parts in a manner not hitherto practised. — 10 th July.— 
6 months. 

To William Henry Simpson, of Bickington, Devon, for cer- 
tain improvements in the machinery for the spinning of wool, 
cotton, and other fibrous substances. — 10th July. — 2 months. 

To Richard Farmer Brain, of Salford, Lancaster, brewer, for 
an improvement or apparatus calculated to obtain or generate gas 
in a more (economical manner than heretofore, from coal or any 
other article, material, or substance, for lighting or heating 
houses, manufactories, or other places where light or heat is re- 
quired. — 10th July . — 6 months. 

To Henry Tritton, of Clapham, Surrey, for his apparatus for 
distilling. — 15th July . — 6 months. 

To Thomas Aspinwall, esq. of Bishopsgate Church-yard, Lon- 
don, for an elliptic valve-pump box, communicated to him by a 
certain foreigner residing abroad. — 1 6th July . — 6 months. 


Astronomical Vhcenomcm , August 1817. 


». h. M. 

2. O. O $ 215 Mayer * 12' N. 
4. O. O ([ apogee 

4 . O. O $ 223 Mayer * 6 N. 

5. 9-58 D c? 

<5. 4 39 D A 8 

8 0.15 yi258 
8. O. 1 6 y 132 8 
14 15.36 yvtTj? 

15.18.5t y yttfc 
17 . O. O y perigee 
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18 . 5.25 J) cl 

19. 3, 4 D 

39. 7.45 Ua 

20 . 1 9 3 1 y S Ophiuchi 
22. 4. 6 1) <j> f 

22. 8. 2 D or f 

23. 2. 1 © enters it£ 

25. 3. vi y fV? 

30.12.19 y 0 x 
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Meteorological Observations kept at Walthamstow, Essex, from 
June 15 to July 15, 1817* 

[Usually between the Hours o f Seven and Nine A.M. and the Thermometer 
(a second time) between One and Two P.M.] 

Pate. Therm. Barom. Wind. 

June 

15 57 30*22 NW. — Sun and cumuli ; fine day; fine clear 

64 evening ; stratus NW. 

16 47 30*33 N — SE.— Very fine morning; fine, hot, sun 

67 and wind ; stars and cirrostratus . 

1 7 52 30* 1 1 SE — E.— Clear and calm ; very fineday ; some 

69 cirrus at 6 P.M.; dear night. 

18 63 29*77 SE — E. — Clear sunshine ; cumuli NW hori- 

83 zon; fine day; moon, stars; cumuli E; and 
cirrostratus NW, 

H) 67 29*77 SE. — Clear and cumuli 9 , fine day; very hot; 

70 clear and* cirrostratus NW. 

20 67 29 /S N — SE — E. — Clear and hot fine day; re- 

84 mark ably strong dew till late in the day in 
the shade; clear, calm night, and very hot. 

21 67 29 SS N.NE — E. — Hazy and sun; fine hot day; 

86 dear ; stratus NW ; corona round the moon. 

22 67 30*10 N.NW — NE. — Hot sun and windy; fine day; 

82 dear, and cirrostratus . Moon first quarter*'. 

23 63 30*10 N — E — N. — Sun; wind; and cirrostratus ; 

80 great wind, and cumuli ; fine day; clear, and 

cirrostratus . 

24 62 29*98 N — NW. — Hazy; no sun visible; fine hot 

79 day; 8 PM. thunder and great rain; clear, 

and cirrostratus . 

25 63 29*99 NW — W. — Cloudy; hot sunny day; clear 

77 moon- and star-light. 

26 5S 29*97 NW — SE — NW. — Very hazy; slight rain.; 

75 fine hot day; clear and clouds. 

27 69 29*65 NE — E — W. — Hot, sun and wind; sun and 

76 clouds; 6 P.M. great storm, thunder and 
lightning; rain and hail, and remarkable 
sky ; black nimbus which hung like a cur- 
tain NW. ; at 7 P.M. the sun shone between 
the clouds and dark nimbus all around ; 
cloudy night. 

28 59 29*60 NW — W. — Fine, and clear, and windy ; fine 

70 day; showers after 3 P.M. ; clear night at 

10 | P.M. Full moon. 

* Cfcts retired under trees into the shade to sleep (a sign of uncommon 
heat) frequently since the 19th of this month. 


June 



June 

29 60 29-98 
73 

30 63 29-76 

69 

July 

1 60 2975 
61 

2 59 29-83 
66 

3 56 29-87 

70 

4 59 29-65 

.. 67 

5 55 29-65 

69 

6 55 29-66 

70 

7 55 29-67 
68 

S 56 29-88 

69 

9 59 29-88 
73 

10 59 29-88 
77 

11 62 29-77 

70 

12 59 29-78 
70 

13 59 29-98 
67 

14 55 29-76 

63 . 

15 52 29-32 

64 

The wind is set .d 
south, and not by 
Thomas Forster, at 
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S — SE. — cumuli, and clear; fine day; cirro-* 
stratus and windy. 

S.SE — NW-ySE. — Cloudy; some showers; 
sun and clear ; fine day; clear and windy. 

SE. — Clear and cirrostratus ; rain after 10 
A.M. and windy, and very damp all day till 
about 5 P.M.; cloudy and great wind. 

N. — Clouds, and stormy wind; fine day; clear 
and chroaimuli . 

W — SE — E. — Cloudy and hazy; fine day; 
showers ; cumulastratus , and wind. 

SE — SW — W. — Rain; clear and clouds; fine 
day; clear, and cumuli . 

NW— VV— SW.— NW. — Rain ; fine day; 
showers; [a thunder storm at Clapton]; 
clear, and dark stratus high NW. 

S — SW. — Rainy morn; showery; sun and 
clouds; clear, and cirros trains. Moon last 
quarter. 

W — W. — Sun and cumuli; fine day; clear, 
and cirrus , and stars. 

N. — Clear, clouds, and wind ; fine day; star- 
light. 

W — SW. — Cirrostratus ; clear; sun and wind; 
fine day; cirrostratus , and clear. 

SE — S. — Sun and stratus; fine day; some 
drops oft'ain after a P.M.; star-light. 

SE — SW. — Clear, and cumuli ; fitte day; 
star-light and windy. 

NW — N. — Slight rain early; sunshine and 
windy; clouds and wind. 

S — SW — W — SW. — Hazy and sun; fine day; 
showers between 4 and 6 P.M.; cloudy 
and windy. 

S — SW — W. — Hazy and windy; slight 
showers and sun; cloudy and windy. New 
moon . 

SE — NW — N. — Very great rain; Sun and 
showers; black nimbus and fog at 8 r A.M. ; 
showery. 

ivn by a weathercock accurately fixed to due north and 

ne fixed by a compass, but by the meridian, by Mr. 
the altitude of about one hundred feet. 
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METEOROLOGICAL TABLE, 

Bt Mb. Cara', of the Strand, 
For July 181 7. 


Days of 
Month. 


June 27 68 

28 63 

29 60 
30 64 

July 1 60 
2 52 

3 58 

4 57 
3 59 

6 57 

7 61 
8 61 
9 62 

10 62 

1 1 64 

12 62 

13 62 

14 60 

15 62 

16 55 

17 56 

18 55 

19 56 
SO 60 

21 59 

22 60 

23 60 

24 60 

25 62 
261 61 



74 64 

72 58 

70 62 

68 55 

60 53 

66 57 

66 57 

64 54 

66 57 

67 56 

67 55 

70 61 
70 60 
74 61 

70 62 
76 63 

67 57 

64 56 

64 54 

62 55 

67 56 

63 54 

66 54 

67 55 

69 60 
67* 60 

68 60 

70 60 

70 58 

65 57 


29.55 
•72 
•80 
•69 
•50 
•65 
•80 
•60 
•50 
•62 
•73 
•80 
•80 
•78 
•75 
•90 
•80 
*58 
•20 
•62 
*79 
•78 
•88 
•88 
•86 
. *80 
•84 
•99 
•92 
•69 


52 Showery 
71 jFair 
57 Fair 
52 Showery 
O Rain 
45* Fair 

36 Showery 
38 Cloudy 

3 1 Cloudy 

46 Faii- 
55 j Faii- 
70 [Fair 

34 Fair 
67 (Fair 

45 iFair 

37 Showery 

32 Showery 
32 Showery 
30 Showery 
52 Cloudy 

35 Pair 

4 1 Fair 

47 Cloudy 

42 Cloudy 

46 Fair 

38 Showery 

36 Cloudy 

61 Fair 

62 Showery 
O Rain . 


N.B. The Barometer’s height is taken at one o’clock. 
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Jvl . On the Came of Ebbing and Flowing Springs . By XjAViU 
* Inglis, Esq. t 

, To Mr. Tillochi 

Sik, — As you have again brought into notice the ebbing 
and flowing spring of pure fresh water in Bridlington harbour in 
the 227th Number of your valuable Magazine, I beg leave to 
send the substance of some observations intended to have been 
submitted to you at the time Dr. Storer’s communication to Sir 
J. Banks was published in your xlvth volume, page 432. 

Dr.S., after relating the circumstances which led to the discovery 
of the spring, says: u As soon as the surface water in the harbour 
during the flowing of the tide has arrived at a level of 49" to 50 
inches lower than the top of the bore, the water begins to flow 
from it in a stream equal to its calibre ; the impetus of which is 
increased as the tide advances, and may be observed to be pro- 
pelled with much force after the bore is overflowed by the tide* 
Thedischarge continues from four to five hours, i.e. till the tide in 
returning falls to the same level at which it began to flow. — The 
rule appears to he, that the column of spring water in the bore 
is always supported at a height of 49 to 50 inches above the level 
of the tide at any given time .” — u Such is the state of facts/* 
continues the Doctor ; “ and it appears to open a subject of 
curious investigation to those whose habits and practical know- 
ledge qualify them for it. The appearances seem, not to ad- 
mit of any satisfactory explanation, without supposing some mode 
of subterranean communication, hv which the water of the sea 
and that of the spring in question are brought into actual con- 
tact so as to exert a reciprocal action.” 

I beg leave to differ from the Doctor in supposing the rise of 
the fresh water above the level of the tide to proceed from these 
waters coming into actual contact, upon the principle of two 
liquids of different specific gravities in an inverted syphon. 

The facts themselves are at variance with this hypothesis. 

The well-known specific gravity of the German Ocean does 
not so far exceed that of pure spring water as to equal a column 
of 49 to 50 inches of superior altitude. * The stratum of very 
solid clay, thp tapping of which procured for Bridlington this 
wonderful supply of very fine water, will be found upon examina* 
tion to extend not only from Flamborough Head by the Smith- 
wick Sand$ to Spurn Point, but to underlie Bridlington, the whole 
Wolds behind, and up the country till it runs out and is succeeded 
by that cretaceous gravelly soil whose dipping stratum occupies 
the intermediate space betwixt the clay and the rock. To this 
alone is to be attributed the want of water in the Wolds; the 
Vol. 50. No.232. August 1817. F few 
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few streams or rivulets; their lowness in summer and dryness 
in autumn ; their regular supply being only what oozes or per* 
colates through the clay. The substratum of gravel will be 
found to be the common receptacle of all the waters that fall in 
the upper country, and which would otherwise flow in copious 
springs and streams over the wolds, &c. 

The Gipsies will be found mere perforations of the superstratum 
of clay; and one and all of them at some seasons, although di- 
stant from the sea, to be less or more ebbing and flowing springs. 
These begin to flow copiously, after the frost has so far pene- 
trated the upper mould or turf as to solidify the surface of the 
clay, and prevent all further oozings of the water from below; 
then the accumulation of waters in the substratum must increase 
with great rapidity, become irresistible, and propel themselves 
with force from every opening; which projection wdl increase at 
all times with the flowing tide, and he at the highest at full sea, 
lessen in proportion as the waters of the ocean recede, leaving 
the flexible clay to give way to the hydraulic pressure from be- 
low when freed from the weight of waters above. Clay, however 
solid (in an unburnt state), when moist is an elastic substance; 
arid, in fact, that whole bed extending from Flamborough Head 
to Spurn Point will be found to rise and fall with the ebbing 
and flowing of every tide. When the recess of the ocean, as I 
have said above, lessens the pressure upon the upper surface of 
this immense bed of clay, whose extent must in an eminent de- 
gree contribute to its elasticity, the hydraulic pressure on the 
under stratum, by waters from an unknown altitude, must raise 
the whole mass in proportion as the force is superior to the re- 
sistance. The return of the tide brings with it the weight and 
altitude of its mass of waters, and unavoidably acts on the flexi- 
bility of the clay, as a pressure would on an hydraulic blowpipe; 
and of course u sets up the Gipsies,” whose rise, in a calm, will 
be progressive and smooth. But in a storm, the clay, shaken 
by the thundering violence and beating of the waves, must occa- 
sion the consequent undulation of the water from the springs, by 
its elastic vibrations. When the collection of waters from above 
is greater than the natural discharge of these gatherings, by the 
fissures in the rock at the back of Smithwick Sands, then the 
Gipsies must get up, and the springs will naturally flow higher 
and longer every tide, than when the collection is little more 
than the natural discharge. 

To Bridlington this discovery has been of great advantage. 
But there is a result of infinitely greater consequence to that 
town and neighbourhood than the mere production of pure fresh 
water for the ordinary purposes of life. Bv sufficient tapping, 
the Wolds might be rendered inestimably valuable and produc- 
tive. 
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live, comparatively speaking, by giving free vent to the waters 
from below the clay, instead of leaving it to ooze through, which 
keeps the soil always weeping; — consequently damp, cold, and 
unproductive. In all age of improvement like the present, it is 
to be wondered that this has not been attended to. There is no 
mode of draining a clay soil equal to boring, particularly when 
lying on a substratum of gravel : whenever this is the case, water 
may always be procured by boring in the dipping of the gravel 
stratum; on the contrary, by boring in the cross levels, a stream 
may be turned into the bore, and disappear. Hence the Scotch 
phrase of <c driving the bottom out of a well/’ by sinking too 
deep. 

St. Winfred's or Holy Well in Flintshire is the discharge of 
waters collected under similar circumstances ; and probably at 
no great distance from its source, the waters being rnuddy and 
whey-coloured after heavy rains. These waters now, instead 
of working minifies, are turned to a more rational though per- 
haps not a more profitable account, — that of turning useful ma- 
chinery : and I have no doubt whatever, but by sinking or boring, 
and casing with cast-iron boxes, a quantity of water might be 
procured, in the neighbourhood of Bridlington, sufficient for, 
and which might he most profitably applied to, the working of 
even heavy machinery, either by applying the water direct from 
the pit or bore, raised sufficiently to cover the wheels of ma- 
chinery, or bv throwing it into reservoirs, and applying it in pro- 
portion to the weight required for the machinery to be driven. 

It is impossible to conceive to what extent this might be car- 
ried, and to what a pitch of commercial greatness this simple 
discovery may raise Bridlington. 

StvatlietKiry Bleacliiit hl, Fife, July 22, 1 ft 1 7 . 


XII. Report of the Select Committee appointed to consider of 
the Means of preventing l he Mischief of Explosion from hap- 
pening on board Steam- Boats, to the Danger or Destruction 
cf His Majesty's Subjects on board such Boats . 

[Continued from p. G5.J 

The Evidence of Seth Hunt, Esq. 

Are you concerned with the province of Louisiana ?— I have 
been in Louisiana; I formerly was commandant in Upper Loui- 
siana. 

Can you furnish the Committee with any information in re- 
spect of the safety of steam-boats ?— In the United States a great 

F 2 number 


84 Report of the Select Committee 

number of steam -boats have been established: The first Wal 
at New* York ; there are now running between New- York and 
Albany* ten boats ; two between New- York and the State of 
Connecticut; four or five to New- Jersey ; besides the ferry-boats 
that pass and repass across the river, of which there are four ; 
those boats work all by low pressure engines ; no accident has 
ever happened to any one of them ; they have been running since 
the year 1807; and the ‘boats at Albany perform about forty 
trips each per annum. 

What distance is that ? — An hundred and sixty miles. They 
go up in twenty-one hours, and come down in nineteen; some- 
times a little longer, but never shorter than nineteen; that is 
the quickest passage. 

At what rate per hour do they go ?— Some of them go about 
seven miles an hour in still water ; some boats have gone nine, 
ten, or eleven knots ; but that is under particular circumstances. 
They have come from Newhaven to New-York, ninety miles, in 
six hours and a half, without any sail. 

Do they ever make use of a sail ? — They have a sail and a 
mast, which they can lower down and raise up to take advantage 
of a favourable wind, to assist them in their passage. 

Those boats are upon rivers ? — Those which go to Albany pass 
up the North River, and the others to Connecticut pass through 
what is called Long Island Sound, which is forty miles broad in 
one part of it. On the river Delaware there are a number of 
boats also established, which ply between Philadelphia and 
Trenton, in New-Jersev; and Philadelphia and Bordenton, in 
New-Jersey; also others between Philadelphia and Newcastle, 
and Philadelphia and Wilmington ; beside ferry-boats which pass 
and repass the Delaware. Several of those boats have low pres- 
sure engines, others have high pressure engines, working the 
high pressure engines from 100 to 140 pounds the square inch, 
and as high as 160; but those engines are constructed upon 
Oliver Evans’s plan, called the Columbian plan, 

Are they of wrought iron ? — Yes ; there are no cast-iron boilers 
in America. I presume that may arise from their not having 
foundries in which they can cast them sufficiently large; they 
are all wrought-iron boilers or copper ; all which have to pass 
through salt-water are copper. The boat Etna, which passes 
between Philadelphia and Wilmington, is a high pressure engine, 
and outstrips all the other boats ; there is no competition at all 
between them. There are boats which pass also on the Chesa- 
pe&k, which is there forty miles wide ; they pass from Baltimore 
to French Town and back, regular boats, two lines of boats;- 
one leaves Baltimore one day and the other the next; they pass 

every 
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every other day alternately. There are other boats from Balti- 
more, which go to Norfolk ; there they pass a still wider part 
of the Cheaapeak, which inav be sixty miles wide; they have 
been to New-Lbhdon, which is still more exposed; and have 
been up to New- Hertford. 

Are those with high pressure engines? — No; low pressure. 
On the Potowmac there are also steam-boats, and on the James 
River, which pass between Richmond and Norfolk. 

Have any accidents been known to arise on account of the 
heavy seas? — No ; no accident whatever. I have not mentioned 
the most important circumstance connected with this:— the 
Powhattan steam-boat was built at New-York, went into the 
open ocean, encountered for three days a very severe gale of 
wind, arrived safe at Norfolk and up to Richmond. The gen- 
tleman is now in England who navigated her; and I have heard 
him say, that he felt himself as safe as he should in a frigate ; 
and he said there was this advantage, that the steam power en- 
abled him when they could not have borne sails, to put the head 
of the vessel to the sea, instead of lying in the trough of the sea, 
being exposed to be over-run by the waves. 

What was her tonnage? — Two hundred and fifty tons. 

What is the largest steam-boat in America ? — The largest I 
have seen are those on the Mississipi, the Etna and the Vesuvius, 
which ply between New-Or leans and the Naches; they are 450 
tons, and they carry 280 tons merchandize and 100 passengers ; 
700 bales of cotton besides the passengers are transported to 
New -Orleans. 

Have you any regular allowance of power according to a ton? 
— I believe that after they have proved their boilers, which I pre- 
sume should he done in all cases, if they wish$o ascertain the 
pressure, they work with safety at half that which it has been 
proved at. 

is there any rule according to tonnage established as an usage? 
—I am not an engineer, and am not conversant with that sub- 
ject; 1 have passed through the country, and have been on 
board most of those boats, but I am not acquainted with that 
fact. 

Have any accidents happened? — Within my recollection only 
three accidents have happened to steam- boats in America: the 
first happened on the Ohio, and was occasioned, as stated by 
the public papers, by the negligence and inattentiop of the en- 
gineer, who loaded the safety-valve, and neglected to attend the 
fire; all hands were engaged in hoisting the anchor, the fire 
was in a very high state, and of course produced a vast deal of 
steam that did not escape by the ordinary operation of the en- 
gine, which would discharge it and carry it off. 

F 3 
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What is called the safety-valve had been improperly loaded 
and neglected?— Yes, but that never need happen; the principle 
of steel-yards is to put a weight at the end, and if you put no more 
than that, it will answer its purpose; — so with a steam-engine; 
it may be overloaded, and its effect destroyed. The next acci- 
dent happened, not from a fault of any body, but from an act of 
God ; it was lightning, as was satisfactorily explained to the 
public, both by the passengers and those interested in the boat; 
that was at Charleston in South Carolina; the pipe which carries 
the smoke up to the top attracted the lightning, and it went down 
and split the boiler. 

It wfas not considered as at all connected with the operation 
of the engine?— No, not at all through negligence. A third ac- 
cident happened lately to the Powhattan ; she was not in opera- 
tion when it happened ; they were out of fuel, they stopped their 
boat and lay still upon the water while they went after wood ; 
still however they kept up their fire, and the steam was high, and 
it exploded in that situation, there being no consumption of the 
steam as it accumulated. Those are the only accidents that 
ever happened, except such as have happened from vessels taking 
fire. 

Were those vessels high or low pressure engines ? — All low 
pressure engines. No accident has ever happened in America to 
a high pressure engine, either in a manufactory or out of it ; and 
there are many engines used in the manufactories, and in flour- 
mills and saw-mills, constructed upon the plan of Oliver Evans, 
which act on the high pressure principle to 150 pounds an inch; 
he has worked 1 (10, hut 120 is his constant average. There is not 
an old woman in America that is ever frightened at all at a high 
pressure engine^ anv more than they now are at a cannon. There 
is a very large engine, about a forty-five horse power, at St. $en- 
nati, on the Ohio River, which moves seven pair of stones in a 
flour-mill, a woollen manufactory, and a cotton manufactory 
seven stories high ; it works upon the high pressure, and there 
are saw-mills and grist-mills at various places. 

What is the fuel ? — Wood in most places. At Pittsburgh and 
on the Ohio River it is coal and wood ; at Pittsburgh and at 
Weeling, and a hundred other places, there is fifty miles square 
a solid mass of coal ; they drive the shaft horizontally into the 
hill, and the coal is abundant above their head in the mountains, 
as fine coal as any in the world ; it is delivered at the houses of 
the inhabitants at sixteen bushels for a dollar. 

Is the number of steam -boats now increasing in America?— 
Very rapidly. 

Are those that are now constructing upon the high or the low 
pressure system?— Upon both, because there are different in^ 

terests 
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tere&ts and different companies. Mr. Evans being a patentee, 
they have to give something for the use of his patent if they 
cannot make their bargain with him they use the low pressure 
engine ; but there is a new engine invented in America, a per- 
fectly rotatory engine, built for one- third of the money, which is 
now coming into use in several of the steam-boats ; and it was 
supposed when I came away it would supersede all other en- 
gines. 

Do you know of any particular guard in the construction of 
steam-engines used in America to prevent accidents? — I know of 
no other than that of properly constructing the safety-valve, and 
the manner of loading it, so that they cannot get on more than 
a certain weight ; they must of course construct them strong 
enough and prove them. 

They are under no Government regulation ? — They are not. 

Does that with a rotatory motion consume' more coals? — It 
is supposed to consume less ; twelve bushels of coals with the 
rotatory motion will perform the same work as the other engine 
with twenty. 


Mr. Timothy Bramah’s Evidence . 

You are an engineer, at Pimlico ? — l am. 

You were one of the gentlemen that went to Norwich to in- 
quire into the explosion of the steam- boat ? — I was. 

Did you go at the request of any party, or of your own volun- 
tary suggestion ? — I went in consequence of my friends, Mr. Col- 
li nge and Mr. Donkin, calling upon me to ask my opinion, 
whether it would be right for us to interfere upon such ail oc- 
casion; I concurred with them that it would, and volunteered 

to ■* 

Your design was to inquire into the causes of the explosion? 
—Yes, and to examine as much of the wreck as we could find. 

State to the Committee to what you attribute the accident ? 
— The observations 1 made led me to determine it was owing to 
the expansive force of the steam, and the inadequacy of the boiler 
to sustain that force. 

Was it a high pressure or a low pressure engine? — A high 
pressure engine; the boiler was badly constructed and shaped. 

Of what materials was the boiler composed Of wrought 
and cast iron, and it was the cavSt-iron part that gave way. 

Those two materials expand in a different proportion with the 
same degree of heat ? — Yes, they do. 

Is it usual to have the boiler of wrought and cast iron?— I 
should think it would be avoided on all occasions by experienced 
engineers ; but 1 have often seen it. 
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This engine was not made so at first, but altered afterwards ; 
was it not ? — Yes, in consequence of the other giving way. 

Have you any reason to suppose that the accident might be 
attributed to negligence or mismanagement in the director of 
it?— -We had verbal testimony, from which I had no doubt the 
steam was at a considerable degree of pressure ; but the end was 
very improperly made. 

Did you ever learn at what rate the man was working ? — -No, 
I understood he was working at sixty pounds an inch generally, 
probably it might be 1 20 at that moment ; but I should think it 
not equal to the working of sixty, for it was only three-fourths 
of an inch, and a sixteenth in some places in thickness, and it 
was four feet in diameter at the end ; it was a flat end to the 
cylinder like a drum. 

Is it possible to construct the engines in steam-boats in such 
a manner that there is great improbability of any accident hap- 
pening? — I do not know how to answer as to their being per- 
fectly safe ; I do not feel that materials, wlien they are sub- 
mitted to so great a pressure, are safe, for we find that very few 
materials will stand a great degree of pressure for any length of 
time; we often find that a water-press, which has been eflicient 
six or seven years together, at length gives way, when the me- 
tals are subjected to a very great pressure ; it is like a blow with 
a heavy machine for breaking metals, which does not break the 
first time, but is constantly tending to loosen the particles. 

Do you think that a high pressure engine, under any guard 
that can be applied to it, is a safe engine to use in a steam- 
boat ? — l do not conceive it is a proper engine, of a safe one. 

Did you ever hear of their having been used with vvrought-iron 
boilers with perfect safety? — No, I have not heard of any com- 
parative statement of either the wrought or cast; I know they 
are usually made with cast . 

Do you consider yourself sufficiently an engineer, with respect 
to the construction of steam-engines, to be able to give of your 
own knowledge, a decided answer to such questions ? — Yes, I 
do conceive so; I have paid a great deal of attention to the sub- 
ject of steam-engines, and I believe 1 know the principle of 
every one in existence. 

If on a certain pressure in a high pressure engine, a safety- 
valve or safety-valves were so constructed, as that they would 
open and discharge the steam with a pressure much less than 
the boiler was calculated for, would not such a boiler be per- 
fectly safe, admitting it to be made of proper materials and pro- 
perly constructed ? — Yes, if it could be proved that the boiler 
Wfts calculated to resist a pressure much greater than that to 

which 
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which it was to be subjected in the ordinary way of business, 
and that proper safety-valves were applied, it would be safe as 
long as the action of those safety-valves were insured, and so 
long as the perfection of the metal could be upheld. 

If a boiler was found to sustain the pressure of 100 pounds to 
a square inch, and such boiler had been tried, and it was found, 
before used, that it would bear a pressure of 200 pounds upon 
the inch, would not such a boiler be perfectly safe to be used, if 
the safety-valve was so constructed as to open itself at the pres- 
sure of sixty? — 1 cannot pronounce it perfectly safe, and I must 
give this reason ; — 1 think if a boiler was prepared to sustain 
100 pounds, and strained to 200, it might afterwards perhaps 
burst at forty, the straining having injured it. 

In the situation of steam-boats, might not the unskilfulness 
of the sort of persons who manage them render any steam-boat 
unsafe ? — I do not know how that could be the case ; they might 
by wilful perversion of the'proper principle of management ren- 
der them unsafe to a comparative extent; for instance, if there 
was half the pressure there would be but half the danger under 
like circumstances. 

Do you or not apprehend, that a boiler upon a proper con- 
struction, of wrought metal, may be tried with a certain force, 
so small in comparison with that pressure which it is intended to 
bear, as not to incur any risk of being injured in the proof, and 
have a complete surplus of strength, so as to enable it to be af- 
terwards used without any danger in the use ? — I should pro- 
nounce such a boiler to be perfectly safe, and so long as it main- 
tained those properties it would continue so. 

Have you considered how safety valves may be constructed as 
adapted to boilers, so as to put it out of the power of the person 
having the management of them improperly to load them, or to 
alter their nature ? — The most simple mode which has suggested 
itself to me is, to have a double safety-valve, and to lock one up 
and to have it examined once a week, or as often as may be ne- 
cessary, to see that its action is perfect. 

If there were those two safety-valves, one under the manage- 
ment of the person who had the direction of the boat, and the 
other safety-valve under such guard that he could not prevent 
its action ; such a boiler would, in your opinion, be safe? — That 
would be more safe than any I have ever seen. 

Have you ever witnessed the different effects of the explosion 
in cast and wrought iron boilers ? — No ; I have seen wrought 
iron vessels that have been burst* — torn out, as it were. 

Did you never see a cast-iron vessel burst ? — Yes, many; the 
wrought iron generally tears and opens out, to admit of the fluid 
escaping ; it is generally the fluid which does the mischief when 

the 
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the wrought iron is used, and it is both the fluid and the material 
w hich does the mischief when the cast iron bursts ; the effect in 
cast metal is, to carry the pieces of the metal to a considerable 
distance, which is seldom the case in the wrought, unless where 
there is any cold shut in the metal; the cast bursts like a shell, 
projecting the particles of the metal to a considerable distance* 

If an accident of that nature happens to a wrought- iron boiler, 
the mischief would probably be confined to the room in which 
the boiler was placed? — No, I do not conceive that to be the 
case ; I have no doubt, if it had been a wrought- iron boiler in 
this case, the deck of the vessel would have been blown off ; the 
pressure would have been in all places alike; but here it was only 
in a lateral direction, and the end of the boiler was blown into 
the river, and by its re-action the boiler itself was thrown into 
the river on the other side. 

You have said, that you have frequently seen wrought-iron 
vessels burst ? — Not frequently in our own experience ; I have 
seen copper frequently that has burst. 

Have any fatal or serious accidents happened on those occa- 
sions? — I have heard of some, but have not witnessed one; the 
accidents I have observed have chiefly arisen where cast-iron 
boilers have been used. 

In the first instance, when wrought-iron boilers are used, the 
injury is sustained bv individuals by the fluid escaping? — Yes. 

Where cast-iron boilers have been used, it has been by the ex- 
plosion of metal ? — Yes ; 1 do not mean to say it may not be by 
the explosion of wrought-iron boilers ; it is very difficult to ob- 
tain a boiler of perfect metal ; and if there are any cold shuts, 
or other defects in it, it may explode in the same way. 

Is copper subject to the same evils? — No ; I think it is gene- 
rally in a purer state ; iron is very impure at the best. 

Mr. John Taylor's Evidence . 

What is your profession ? — My principal pursuit is that of a 
manufacturing chemist, at Stratford in Essex ; but I have the 
control of a district of copper mines near Tavistock. 

Have those engagements made you perfectly conversant with 
the nature and application of steam-engines? — I have attended 
to that subject to a certain extent ; of late my attention has been 
called to high pressure steam particularly, being concerned with 
my brother in a patent for applying high pressure steam to the 
boiling of liquids, and using it extensively in our own manufac- 
tory, both in steam-engines and for the purpose of boiling. 

Are you acquainted with the accident which lately happened 
to the steam-boat at Norwich ? — By report only. 

What do you know of that transaction? — I have heard that 

the 
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the plate of cast iron was of inadequate thickness for the strain 
to be put upon it* With respect to the impropriety of cast iron 
compared with wrought, we ourselves constructed one of the first 
high pressure boilers we used, precisely in the same manner with 
that on board the Norwich boat; the boiler was proved to 100 
pounds a square inch, by the water proof, commonly used with 
about forty pounds pressure, but the cast-iron end broke one day 
with less than twenty pounds pressure of steam; the fracture 
being caused evidently by the heat expanding the east-iron end 
unequally, and being kept from going to the form it would 
otherwise assume. 

Then you are of opinion it would be improper to make one of 
such a construction ?— As far as 1 at present know, I should say 
it was. Upon that we altered our boilers, all having been since 
made of wrought iron only. I have seen most of the high pres- 
sure boilers which have been made, except Woolf’s. I have seen 
Trevethick’s old construction, which were cast iron ; his new 
construction with his wrought-iron tubes. The Wells-street 
boiler, which blew up, I saw immediately after its destruction; 
I was surprised to see that it had been made of cast iron, a pan 
of eight feet diameter therefore extending the bursting surface 
in the proportion of four to sixteen ; it was of unequal thickness, 
badly cast, cast from small furnaces, and the contact of the iron 
not complete ; it did not meet in fusion. 

Was that a high pressure boiler? — Yes, intended to boil su- 
gar ; the thickness was intended to be, doubtless, about two 
inches or two inches and a quarter, but by inserting the core 
unequally, the thickness on one side w as three quarters of an inch, 
on the other side the thickness of the metal was two inches and 
a quarter, or thereabouts; therefore to the general objections to 
cast iron was added a most improper construction. I under- 
stand from the men who were working there (the Frenchmen) 
that there had been something like a mercurial gauge attached 
to it, but that the mercury never fluctuated; it indicated no- 
thing that the safety-valve was loaded down with weights, which 
we could not collect, and therefore did not ascertain the pres- 
sure ; but that it was probable- there was a pressure of more 
than 100 pounds per inch. 

Had you ever seen it worked before ? — No, nobody was ad- 
mitted to see it worked. 

How many accidents have occurred in the high pressure boiler 
to your knowledge ? — The first I ever heard of was one of Treve- 
thick’s at Woolwich. 

Was that a cast-iron boiler ? — It was. In that case the safety- 
valve was a very awkward thing, hardly to be called a safety- 
valve; he himself was not awakened to the danger till that ac- 
cident 
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cklent happened. The second case that I heard of was in the 
North, a propelling engine. (it was mentioned in all the papers); 
it was near Sunderland, of a boiler driving waggons ; the facts 
of the case I know to be these, from the engineer who made the 
boiler. — In the first place, they had a smaller boiler to the same 
engine; that boiler did not generate steam so fastens the engine 
could expand it, consequently there was never an excess of steam 
came out of the safety-valve, the engine-man therefore with im- 
punity screwed down his safety-valve; it was never used. The 
proprietor of the engine wishing to have more power, ordered a 
larger boiler, which had the power of generating nearly double 
the quantity of steam ; this was sent, and a caution given hv the 
gentleman not to attach it to the engine till he arrived; but 
that was not attended to ; the boiler was attached to the engine; 
the man went to work as before, and he screwed down his safety- 
valve, not knowing, that though before he had a deficiency, he 
had now an overplus ; he said he would make a good start of it; 
the boiler exploded, killed several people, and him among the 
rest ; and the force was remarkable, as shown by the fragments 
of coal that were driven through the men’s clothes or into their 
bodies from the tram. The Wells-street was the third case; the 
safety-valve was loaded in this case. At Norwich I apprehend 
the safety-valve was loaded. 'Fhe only other case was in Treve- 
thick’s new high pressure boiler, the wrought-iron boiler ; that, 
I should say, was something like a boiler formed of two arcs of 
circles ; it burst without doing any hurt, and perhaps the cir- 
cumstance is not known to ten people besides myself. The 
people were near it, and it did them no hurt. The reason it 
burst was, that a man very ignorantly took out bars which he 
should not and altered its construction. These are the only in- 
stances I know of the high pressure boilers. 

Do you consider low pressure boilers as safe from explosion 
under all circumstances?— -Only owing to the column of water 
that fills them ; that is the only reason 1 consider them as safe. 

If they are supplied by a column of water, then do you con- 
sider them as safe from explosion ? — I do not consider them as 
absolutely safe, because I know facts of their bursting ; in case 
of their not being fed with a column of water they are very un- 
safe; for the construction of the boiler is weak in itself, and you 
have no dependence but upon a safety-valve, which may be loaded 
improperly. 

Do you conceive that a wrought-iron boiler may be rendered 
safe under all circumstances ?— I do consider that it may. 

State how ? — Principally by the use of a column of mercury in 
a syphon or tube, of sufficient size ; when that mercury is dis- 
placed by the expansive force of the steam, which would be re- 
gulated 
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gidated by the Height of that tube to admit of the efflux of the 
steam from the boiler as fast as it was generated by the fire, in 
that case the expansive force could not increase in the boiler, but 
the mercury would be blown out and the steam would escape : 
that 1 consider one of the best securities to the boiler. Besides 
the common safety-valve, which may be at the discretion of the 
workman, I conceive it essential to have another safety-valve, 
which is tinder the control of the master or proprietor of the 
works. There is another small contrivance, which I consider 
very important’ to the safety of the boiler. Boilers have been 
weakened very much by the water having been evaporated too 
low, so that the bottom begins to be acted upon by the fire and 
tveakened. A hole having been previously bored in the bottom 
where the fire acts, may be riveted by a piece of lead, so that 
that lead remains perfectly secure as long as it is covered with 
water, but the moment the water leaves it the lead melts ; the 
steam is blown out through the hole and puts out the fire; be- 
sides giving the signal of what is wanted, it at once puts an end 
to the cause of danger. 

Do you consider that the mercurial gauge acts in any other 
manner than as a safety-valve, which cannot be stopped or put 
out of order ?— It does not act only in that manner, but it has 
the advantage of exhibiting during all times of the boiler’s work- 
ing, the state of the steam within the boiler, by the fluctuation 
that takes place in that column, as indicated by the index upon 
the surface of the mercury, and the state of that mercurial gauge 
is observable every moment. If the mercury becomes stationary, 
one would strongly suspect that that tube was stopped, therefore 
it would point out itself instantly that it had become not what it 
ought to be; the safety-valve has not that advantage, as it does 
not indicate any thing till the steam is blown out by raising the 
weight. 

An observation of the mercurial gauge by an intelligent per- 
son, would tend to guard against mischief? — Yes, by any per- 
son. 

What are the different effects produced by the explosion of 
cast and wrought iron ? — As far as I have stated the fact with 
respect to Trevet hick’s boiler, which was of wrought iron, a rent 
or fissure was produced, and the form of the boiler was disfigured, 
but no fragments were thrown about so as to produce any serious 
injury. 

Do you conceive that to be the usual effect?-— I conceive it 
would be the effect ; and I conceive further, that one jmight pre- 
dict with some degree of certainty where that fissure would take 
place ; it would take place in that part of the boiler that is most 
exposed to the action of. the fire, that growing thinnest. 

I-lave 
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Have you ever seen an explosion of a cast-iron boiler ?•— 
No, I have not ; I have seen the effects at Wells-street, I was 
upon the ruins immediately after ; the effect seemed to be tre- 
mendous ; there it knocked down the whole building, which was 
a sugar-house of five or six stories high, and fragments appeared 
to be thrown in every direction; the boiler itself was shattered 
into a great number of pieces. 

If that had been a wrought- iron boiler and had burst, it would 
not have produced the same effect ? — l think not. 

Are you at all aware whether there is any preference of copper 
above iron, in the construction of boilers for high pressure steam- 
engines ? — l should think that copper is the best metal of all; 
the most ductile. — But I think at the same time, that with good 
wrought iron, boilers may be made perfectly safe np to the esti- 
mated strength of from four to five hundred pounds pressure per 
inch. 

Have you formed any opinion respecting the pressure per inch, 
necessary to drive a steam- boat through the water at the highest 
rate at which you have heard of any hitherto having goner — I 
have not turned mv attention particularly to the use of high pres- 
sure steam, as applicable to steam-boats. But being the owner 
of a high pressure engine, I see no advantage at present in go- 
ing above forty or fifty pounds an inch in steam-engines. 

Supposing then that a boiler were constructed, with the in- 
tention of its resisting a pressure of steam equal to 300 pounds 
per inch, that it should be afterwards proved with a force equal 
to two hundred, and that it should be after that worked with a 
pressure under a hundred, do you Conceive that any supposable 
danger could exist under such circumstances ? — None at all ; 
provided the steam was limited to a hundred. 

It is understood of course, that the common precautions of 
safety-valves, the operation of which could not be impeded, 
should be applied to such boilers? — Yes; with respect to the 
valve of high pressure steam for working engines, I beg leave to say 
generally* that in Cornwall of late a most valuable improvement 
lias taken place ; and that if it is an object to save coal to steam- 
vessels upon a large scale, I do conceive that high pressure steam 
becomes an object of great importance to them. I mean if ap- 
plied upon the principle that Mr. Woolf has in the first place 
introduced, but which has been applied by Mr, Sims, and I be- 
lieve by some others. 

You are" of opinion these high pressure boilers might be made 
with equal safety as low pressure boilers ? — Quite so. 

Do you know any (thing of the saving of coal produced by high 
pressure engines? — I have in my hand a statement of the work 
doTTfe by the engines on the principal mines in the county of Corn- 
wall. 
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wail. It states the consumption of coal, and the work done hy 
every engine therein named, from which it appears that the 
average work of engines now in the county of Cornwall, is to 
raise about twenty million pounds of water one foot high, by the 
consumption of one bushel of coals 5 that by the introduction 
of high pressure steam under the best mode of management, an 
effect equal to from forty-three to forty-five million pounds of 
water is raised the same height by the same quantity of coal, 
thereby producing above double the effect. 

Do you apprehend that condensing or low pressure engines 
are liable to be blown up bv the carelessness and inattention of 
the engineer conducting them ? — -I apprehend equally so with 
high pressure engines; and I am of that opinion from facts which 
have reached me, In France, at Crusoe, some very good engines 
were erected by Mr. Wilkinson, at a very large work. They 
were on Bolton and Watt’s principle ; one of them blew up and 
killed several people. I have heard of other instances, but they 
are not within my own knowledge. 

Do you conceive that the mercurial gauge may be applied with 
ease to the high pressure boilers, so as to produce safety, as cer- 
tainly as the column of water, which is in fact a water-gauge, 
which is usually applied to the low pressure? — I do most un- 
doubtedly think that, provided the mercurial gauge be of a 
sufficient bore ; and I think, in so.m^cspeets, >t would have the 
advantage of the water-gauge, as being less liable to accidental 
obstruction. 

Do you conceive that there is any difficulty whatever in con- 
structing a safety-valve, so as to operate with certainty, and to 
be safe from any impediment Which the engineer might inten- 
tionally place in the way of its operation ? — I do think such a 

safety-valve can be constructed. 

Do you apprehend any additional considerable expense would 
be thereby incurred? — Not any considerable expense; we. have 
done it to all the boilers we have lately superintended the erec- 
tion of, putting them under lock. 

Mr. John Coltjnge’s Evidence. 

What profession are you of ?— *An engineer and iron-founder. 

In the course of your profession, are you conversant with the 
nature of steam-engines ? — I have made several. 

Where do you live ? — In Bridge Road, Lambeth. 

I believe you are the patentee of the patent axle-tree ?— I am. 

Did you go to Norwich in consequence of the accident that 
happened to the steam-boat there ? — 1 did, in company with 
Mr. Donkin and Mr. Brown. 

Did you go at the request of any person?—- No, it was volun- 
tary , 
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tary, from an impression the ^ be sdurix^ed^ and 

wish tO kllOW :^v j •• ■ ; ' ‘ ; 

Did you see the boiler, or any of the remaining part of that 
engine ?— 1 did* . S.;- 

Do you attribute the cause of that explosion to the construc- 
tion Of the d (l * 

Be so good&sto ^ ?ir— The? toiler was com- 
posed ehtjrely&f w one end, and that was 

capped with cast4f Q n/ • / 

The c y I ^tvas made of wrought iron ?*^Yes. 

It was a hf|ti pressure boiler?— It was. 

Originally it toid all been wrought iron iiad, I believe* 
But uponan Iteration they put one*end of cast i$gn }*—' Yes. 
Was not such a conjunction of metals'in- ' an^ : ‘S^plaee. very 
dangerous ? — -Certainly. v $ * 

Principally because the expansion of the metal is totally#®^ 
f^rent in one and th| other ? — %s. **" • \i& 

What is your opinion, as an engineer, in respect to the ma- 
terial of which boilers in general should he made ?— Any material 
under very severe pSsfcure is liable to fail, and cast iron for this 
reason, because in all large bodies we find that the air cannot 
wholly escape in the act of 1 have occasionally had 

large masses of cy linders >|uidpmis to break up, and we find fre- 
quently cells where the m^aiufi. not escape, so that we are never 
certain as to -tile solidity 3^p»t iron ; there is certainly a much 
greater dependence upon wrought iron or upon wrought metal ; 
perhaps it would bfe belt ^ ^-include copper. 

In wrought^ton . there is dang^fron^ cold shut ? — Yes, 
Supposing an : a£bicient should happen to any boiler, which 
would be most iiSHy^to ; /he attended with the greatest mischief, 
a cast-iton or^vromfht-iron boiler? — Cast iron, because cast 
iron flies off in fragments, and wrought, from tenacity, only 
rends. /' , 

Did you eyer hear of ant accident in a wrought-iron boiler 
when it has gi|ploded, that lia^Jone auy considerable mischief? 
— I was almost upon the point of believing, that wrought-iron 
boilers would h^ve resisted a degree of pressure*, if properly made, 
beyond what I find they will do; because an accident has oc- 
curred at Malden, where a boiler, nineteen feet long, was blown 
off from the seat of its connexion with the base. I have found, 
in making wrought-iron boilers myself, that if I make them of 
metal of a considerable substance, that they cannot be so well 
united to make them Jteam tight ; it* is a very difficult thing to 
do y how far that is the case with copper, I have no acquaintance, 
but perhaps it would not fee" precisely the casfe with copper; the 
rivets that are applied to wrought-iron boilers are put in hot, 

and 
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and when they are hammered to secure the joint* they get cold* 
of course they shrink, and do not fill the hole through which they 
have passed. ■ • ■ ; i.: 

The wrought-iron boiler which you seated burst was not ap* 
plied to a boat P—'Noi. : ; .,- 

Is it your opinion, as anengiOw^ whether of 

wrought or of cast Iron* t wraxrght irori;, could 

be made, by the construct}^ ^ so secure that all 

danger from it would be almost impossible ?*-**At present I have 
no conception that any safety-valves eould be^a^ to render 
them perfectly secure under heavy> pressiire* V 

Is it your appioti, that if a boiler was origuwJly constructed 
of wroughjLirp*Vt6 bear a pressure oflOOpouiSds t<xihe square 
inch, and tnatrsuch boiler had been tried 'by experiments, say at 
sixty, and that a safety-valve was applied tint which should open 
at a pressure of thirty, #ch a boiler would be liable to be ex- 
ploded ? — Not unless it had bgpi previously^fi|!^;hy the ex~ 
periment to render it too weak, ’ v 

Cannot a safety-valve be so m^e that it shall Open, and be 
certain to open, at a particular prcssui^^-The^aafetV-valvea 
ought always to open at that pressure ; buxTrom causes that we 
cannot ascertain, that does j^ ^ ppen^m : i;c^es where accidents 
occur; it is to be hoped th*S^wetj^idi^a-«WlI' be contrived to 
answer for high pressure 

Would it not be possible to ait epgine as that a 

tube with a column of mercury ?— and ill ftpifd bte a judi- 
cious application; but it reqiure^uchUu altitude,' I apprehend 
it is not very easily applicab^# the 

vessel ; but if it could ^ appNed, it is ^pj^icatibu th^ 

can be made. * ■=. 

In the low pressure engines the general safely is by a column 
of water ?— Yes. . ’ 

That could not be used on board a boat ? — ■No, 1 
Then you think the mercurial gauge woul^jbp, the greatest 
safety for a. boat^|t/j^|ld. be Applied ? — Cer|gp|^if it could 
be judteiou^y^appifed^^ possesses greater saff^|^to‘^ny other* 
Have you seen atej^p-boats on the Cl^ew nbrnhex ?■— No* 
You kno^^ose^^be Thames ? — Yes* * 

What is the greatest power that would be required ?— -The . 
condensing-engines should not be more than four jjounds to an 
inch ; and if tile capacity of the vessel allows of lt^ the condens- 
ing-engines answer every purpose, because y^can have one on 
board more than sufficient for the tondute • because the making 
a wrought-iron boiler would be on se^le of thickness, 

that if more than the usual pressure*^ rivets would 

fail, and constitute a security against any fatal occurrence. 

Vol. 50. No, 232. August 1817. G x Could 
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, Could not a boiler then be made for vvlmt they call a high 
pressure engine, equally safe?— 4 should apprehend not, for the 
reasons I have stated: I have made several boilers, and l find if 
the plates are thick be^ohii the' : €sinp-loyed ' ' for 
condensing- engines, that they <}o npty prove equally steam-tight. 

■ — I mean 

that the seams are tiot eqim!Iy%eam-t|ght. ’ 

Did you from any'^e^nrt j i: d#^^M^ ; |be 8 idos. the bad construc- 
tion of the boiler at Norwich, drafcoVfer that any riegligence was 
imputable Idifeet&fh ojf piat 4 %iue im&. presumed by 

report tha^|i|ivas imprtidet^^quently 5 . purpose of im- 
pelling his vessel with greater fo&ife, tbathe did load his engine 
•too much, ^ ] ■:/ ’ ^ ’;k l 

Did yotl; see * anybody who had escqjMftft ' Ifiat accident 
who was dti hoard tnh boat ? — I did nQt^' f * * "• 

- If there lyas too much weight added to the v$lve, would not 
that !bec*&^ exp! osion ?-|^Theieis no doubt that was the 

case ; but a much smaller degree of pressure Would have burst 
; a boiler so constructed. M 

Then if a boiler ttd been made properly, $ttd a man had been 
so imprudent as* toH*|ve loaded the safety-valve, the same acci- 
dent might have occurp^ r V • 

You was wanted with regard 

to steam-bbats, ydd tl 6 |^^|fe)ndcrising- engines were the best 
engines applicable r— I thhik doubt. 

Do you mean the host as implied only to safety* or for use ? — 
For ^^ : ohlyv- ' 

But if -'tf jhigb ; be made with equal se- 

curity, would not tb&t W ^mor^plveni 0 ) t to be used on board a 
boat than a condensing- engine ? — It would take less room. 

Would not it|jjp mahy cases, as they are now constructed, con- 
sume less fuel In proportion to the power ?— T am pot acquainted 
with f|ia£; feet ; but I have frequently asked, and I find in the 
: 'cohdtic^ engine there is no saving in the fuel, but 

they are cjpeaper and more situpie ip their construction. 

Do you apply that to the high pressure ei#ne %hich they call 
the - • ' 

Not to any other >— Not to Woolf 1 %■ : fW 

Nor to Simms’s ? — I have never seen eitf^r bne%r the other. 

•• Suppose that a high pressure engine was to be used in a boat, 
what eonstti^ion of boiler or safety-valve a^kefcl to that boiler 
; should you advise, in order tp give it the greatest possible se- 
. curity really am unable to answer that question satisfactorily; 

of cObtse the more; safety-valves there are employed, the greater 
^ against the chance of explosion ; I believe 
' scwanae'-'icrf - tito- . 'eaajpkMiioii of nigh pressure en- 
u . . r gine 
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grne boilers of east iron, prises from Blowing the?# jto get cool 
too suddenly, apd raising the steam too suddenly, 
tracts and expand® at a period who# ^ 
occurrence, yyfey V?y ;■ 

Wrought iron would not he ^tended rntfe tfeat danger ?— Hot 
to the same ektehtf r/,:yy , 

. Bu^ not 'with: the: ; *as^ 

Would it not faiagreats*^^ 

if a safctv*va)ye ivas so made a%|o he|Hit out of the power of the 
engineer* to 'get at it?— No it ought Itx alicases to he so. 

It could be so constructed ?-2iNo doubt \ if the pressure, how- 
ever, is greater than what the safety-valve is intended to relieve, 
there might hg an ■ accident .from the causes Wtioti % previously 
stated; that boiler might he defifctive v^hhut its being 

known. r ■ - •' ; y : 

You applyfl^^^ boilers ? — de- 
gree to wrougfet-'iron boilers, & 1 ; ' ? >’■ §| 

Do you conceive it impossibly or'Cven difficult, to construct 
a wrought- metal boiler, with safety-valyaa properly adjusted to 
its cajpacityi nnda mercurial gauge, supping, that to be capa- 
ble of being applied, which .jhddjid render a high pressure en- 
gine on hoard a steam-l^|^what ; |^ght; be called perfectly 
safe? — No, 1 dd hot think some time 

or other' it will be accomplished^^^|:;f "'t 
Wherein do you apprehend^ii£'|te; difficul^'^aa-iMHistruct- 
itig a boiler would consist ? — Because I haVe found that difficulty 
in making boilers myself stcapi^tightoyen for condensing-en- 
gines, where the plate^ were %■ thickness fit to undergo high 
pressure. ^ y'#:/ : *' w v- : : 'V 

Do you apprehend that any danger of a fo|al accident could 
arise from that mere want of tightness in tile riveting, which 
would permit some steam to escape? — That danger would de- 
pend upon the degree of the pressure, and the extent of the 
aperture through which the steam escaped, ,0 \ yvjyy 
What is theepeciesof dangir which you would expect to oc- 
cur in such a case £*1 am not able to auswer 'the extent of it. 
If the safety-valves acted, of course the dangerwouldbere- 
moved; supposing. Aal the safety-valves are properly constructed, 
and their operation is secured, the clanger would not.be extremely 
great ; it. is poly from their defect of action th#$the danger is to 
be apprehended; 

Then do you mean to say, that if the valves were really in 
point of fact performing their fonctions j>r^ 
you would not consider there yya§ any, danger 
lf the boiler was adequate to tfip pressure* ^ 

What is the pressure per inch which you conceive to be ge- 

G 2 acridly 
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nerally used in the condensingwengine ?— Ftom two and a half to 
four pounds* > 

Do you not apprehend that the strength of the boiler is cal- 
culated upon what may be required to jesist that low pressure ?— 
Yes. • ' -'-rf ; V '--v: -■ -r-- - v ; ; . ’’ 

Is it not extremelypossible, in the*xttnmbtiuse of a condensing- 
engiue, that by aecideit| ;!&t tHe#ii^^ the 

pressure may be increased that which you 

have just mentioned ?— -No inattention would produce it while 
these securithfti exist ; because - : %e water would be discharged 
through J*he feed-pipe* and the mischief prevented. 

Did you fver know the steam-pipe used in ady ebndensing- 
engine on feard a steam^boat ?—I fency they «et|ir are. 

Did yW not hear that the Norwich boiler was blown up by 
the very fact of the inattention or temerity of the engineer ?—*! 
did hear that. , . ■' " ;v " r ’ ' ' 

Is not that inattention or temerity equally to be applied to a 
condensing as to a high pressure engine ?*-**The engineer may tie 
down the valve occasionally; it is very natural to expect it in 
steam-boats. I fancy it is too frequently done } there are in- 
stances where something of thfcfc «jrt was said in conversation at 
Norwich, that where a man waite| For passengers, and wanted 
to get up with the other boats, he did it. ; 

Could a mercurial syphon he applied to a boiler, «0 that it 
would meet the observation of all the passengers on board the 
boat ?— !%hould think itjcould ; but the discharge of mercury, 
in case of explosion, inignt produce yery serious effects. 

If the syphon was of a; sufficient Bbrc, it would be the means 
of preventing the effects you have spoken of? — No doubt. 

In order to give security to the public in travelling by steam- 
boats^ do not you think that it might be necessary to have an 
examination of each engine two or three times iiytyear? — Cer- 
tainly; once every six months. I think it would create confi- 
dence, and that is a great object. 

And that h ybiit opinion, wh^her the boiler is constructed of 
cast iron or wrought metal ? — Yes. 

You think that without this examination a condensing-ongine 
would be unsafe ? — I think it would be advat&egeouS to have an 
examination. v n 

In your judgement, would an inspection of the boilers of a 
steam-engine, of a condensing-engine, and a high pressure en- 
gine, he equally necessary, with a view to give security against 

both. 

Do ybu think any danger to fives is to be apprehended from 
coudeming-engines without examination do not think any 

[To be continued.] XIII- Further 



XHL Titriker insider# ike Doctrine that the Phce- 

nomenu of Terrestrial Gravitation are occasioned by known 
Terrestrial Motions. By Sir RlcHA&oFfidU^FS* 

c ' To Mr. - v 

Sir,— OmoE the puWication of the the 

phenomena bodies, info the orbicular and 

rotary earth, objections iiavebeetistarted^ by va- 
rious persons ip conversation and through . the public press-- 
which the author's love of Jpfch, and his reject for some of 
the parties, induce him to consider* . # . , .. 

I. It has been doubled whether bculiesu/ouldjali m ike ex- 
hausted reee&uer of an air-pump upon jMsAypothj^s. .* 

To this irWy.fee replied, that the exhausted receiver, the 
Contained vacuum, and the bodies let fall before, apd at the in- 
stant of fall, are all of them as much the patients offhe orbicular 
and rotary motions, as - though <no such exhaustion bad taken 
place. The orbicular motion was carrying forward the whole, 
and the rotary motion was endeavouriug to deflect every part of 
the sustained mass, from the right line of the orbicular motion. 
The difference arising from the ^absence of the air is the same, 
whatever might be the soured of the power which caused the 
bodies to fall; that is, a feather would fail in the same time as 
a guinea, simply because the atmosphere opposed no resistance, 
whether the centripetal force was produced by governing mo- 
tions or by attraction. 

Ii. It is objected that a projectile %vould continue to ascend 
for ever,, unless the force (f&lfr act ion drew it towards the earth* 

To this I reply, that the deflective force of the rotary motion 
is equivalent, in the retardation of a projectile, to the supposed 
attraction; and that, in combination with the resistance of the 
atmosphere, that deflective force produces all the phenomena 
of projectiles, Suing the orbicular force common to both hypo-, 
theses. 

III. It has be^n objected that, if a body were let fall in the 
atmosphere 9 it would either go of in a tangent into space, or 
would move for ever in that place , but for the earth's attraction . 

In regard to the^ssertion, that it might move off in a tan- 
gent, it need otiybe considered, that no force has been given it 
in the direction of such tangent, and that bodies do not move 
in any required direction without some force exerted in that di- 
rection. . 

And . that it will not move for ever in an unsupported spot in 
the atmosphere, arises from the influence of t^e &|ecting^rbtary 
motion, of which it partook when placed^here, ixs ^bi 
tinues, and which it also derives from the suirouudi^ medium. 

G 3 IV It. 
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IV. It is contended that the Galilean laws of falling Mies 
cannot he acconntedfor, except on the principle of a continually 
acting attraction. , 

To this I reply, thit the great terrestrial motions are, in like 
manner, continually acting ; and thht from like causes they must 
produce like phaenoktena whenever afcy body is placed in circum- 
stances to become the sensible patieht of tneir activity, 

V. It is urged that local a ^ or other 

masses , can result only fro0$homttraciwe irtflutmce of those 
masses ; and the experiments ^Masketyne add of 

Bouguer , of Zach 9 and of Cavtmmsh, are adduced as pivofs. *< 

A mighty host, jj| their acumen and their accuracy bore on 
the question! Hildas* I refer all phaenomena tf> a centre of 
motion, and the Newtonians refer tipfoto a centre of attraction, 
and as both centres are generated by the actual dispositions of all 
the masses of the aggregate — so both centres are varied ilirp#* 
sition bv unequal arrangements Of the masses ; and the motions 
on the surface referable to such centres We varied accordingly, 
and in equal degrees, upon both hypotheses. 

If the earth were an equal and horilogeneous sphere, then all 
the phaenomena of falling or msgended bodies would have re- 
ference to the mathematical centre of the mass, and the plumb- 
line would always hang perpendicularly to the Visible horizon ; 
but, if a mountain, or auy Unequal mass, he placed on the sur- 
face, then on one hypothesis the centre of the motion, or on 
the other the centre of the attraction, will be raised above the 
mathematical central irt' a certain proportion, towards that 
mountain, creating a new physica| x:entre ; %nd all the deflec- 
tions of %e rotary motion on this or all the attractions 

on the Newtonian theory, will be madd with reference to that 
new centre. The maximum of variation will take place nearest 
to the projecting mass ; and, if tpe mass were suddenly created, 
or brought near a suspended plummet, it woilfa -turn it aside, 
in a given proportion of the bulk bf the mass to the bulk of 
the earth ; and, as in MK Cavendish's experiment, it might 
perhaps be possible to measure the impulse. But, in every 
possible case of such inequalities, the same phaenomena must 
and would result from thus varying the centre of. the aggregate; 
whether the phaenomena were ascribed, as nov^to the efficient 
and operative motions of the earth, or, as heretofore, to the 
principle catted byllie name of attraction*. 

VI. It 

* l have taken it for granted that these experiments and calculations are 
correct, because the true results must be included in the laws of motion, as 
well as those of gravitation i but I remark, with profound deference to the 
learned calculators, that the Scbihailien result assumes two-thirds of the 
circoinfercnce for the earth’s attraction us a quantity admitted; end, in 

Mr. 
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VI. Itisurgcd, tkat y as is admitted io prodiim 

certain phtmotfmna^ galvanism, chemistry, mag- 

netism, and optics, so the attraction of gravitation is Imt an 
analogous power, and might, in like manner, be admitted* 

This argument, to say the least of It* is a very indirect one, 
and includes a h*rge appeal $0 faith. I say ogain, and with little 
danger of refutation, that the terms attraction and gravitation 
were chimeras of the middle ages, growing otit of the schools of 
astrology and itiagic 5 and, the liritingsof the illustrious 
Newton, are akin to the gh^l^of the equally illustrious Shake* 
speare, or to the sympathies^ of all philo- 

sophers in those clays. They may ua^lihi characters' in an 
algebraic equation ; but it is incorrect to smferitute them for real 
quantities, or efficient causes, or to set them up in opposition to 
%k§ operative powers of native, when these are found to be suffi- 
mnt to explain phsenomenhi Nothing, in truth, has tended 
mate to retard the progress of science than thus stopping at the 
'ph&nomena of attraction, and then impiously treating this se- 
condary cause as the proximate effect of omnipotent agency, 
though it is found to act fhechanically and subordinate!}', accord- 
ing to cei tain laws of the distance 1 

This is not the place to enter into details to prove that the dif- 
ferent specie! of mechanical affection, without contact, must all 
he created by different actions of the affected bodies on the me- 
dia which lie between them ; or, mutually, on the surfaces of the 
bodies and the surfaces of the media. I confidently, however, 
calculate on the dia^pvery of the modus op ttrandi by which every 
^>ecies of attractive^ phaenowjena is effected, as among the pro- 
bable triumphs of exiM^nental philosophy. I, therefore, con- 
sider the argument iivliuppor t of a terrestrial attraction, drawn 
from the analogy of supposed local attractions, as irrelevant, be- 
cause, in the sense in which the terms are used, l believe that 
no attraction Exists, and that lii due time this term will give way- 
in all the perfect sciences to its explanations or definitions. 

VII. It is objected that this illustration of the came of ter- 
restrial gravitation tends to overturn the Newtonian philosophy , 
which is built on the immutable bases of geometry . 

To this 1 reply, that as the great Newton did not affect to ex- 
plain this caui|| but merely admitted this name of the effect, so 
any hypothesis which seeks to account fox it can have no neces- 


Mr. Cavendish’s leaden-bulls’ experiment; the ertiWs is assumed 

to be represented by its diameter — that is, in both easesj n quantity un- 
known, and growing out of the hypothesis of gravity, is token for granted 
to prove that very gravity. If the known bulk, fiance, at® density, of the 
mountain and the balls were, by exact anpogy, th J be , Co^patidd Vridiihe 
known bulk of the earthy to determine its force a^id 
will be totally diflRjt^^iuiid irr£l«*ancyW the ciperii^ia^W^iifrit. > 
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sary opposition to his system. At the same time there is a la- 
tent, though popular error, in confounding physics and geometry* 
for all physical effects result from competent proximate causes, 
often varying; and all geometrical laws lesult from relations, 
always fixed. But, if our excellent philosopher so well accounted 
for the phenomena of the solar system bv geometry, founded on 
the basis of an occult principle, with how more satisfaction 
would he have done it on a mechanical basis ! The; author of 
this hypothesis has calculated;, however, on no change but in 
nomenclature. •• ^ % v 

VIII. It is asserted, that as grjMfiiaikm is a fiat of Omnipo- 

tence, so to at temfit taaccaunt for it is beyond the due hounds of 
philosophical inquiry* % ' r 

Without intending any personal disrespect to those who have 
used this argument, it may be assedfed, that iueh 1ms been the 
prejudice of ignorance from the kge in which man first 
spade to augment the natural productions of the earth, to the 
days of Galileo, and even to our tithe, when Jenher discovered 
the means of extirpating a fatal disease. Shall we more nearly 
approach the c'At&s of causes in determining the mechanism 
by which a planet is held together, or by which a system moves, 
than by investigating the circulation of the blood, or by the che- 
mical analysis of any substance in Nature ? The causes of mo- 
tion would still remain behind; and, were a future fgb - to discover 
the3e, thepriroe mover of all tilings, the sublime and?incornpre- 
hensible Creator and Preserver, would still be at an infinite di- 
stance from the finite powers of rnan. ^ ^ 

IX. It is assert td that the law of gravitation is not proved 

to - le the motion . 

To prove the affirmative of this proportion wtos^however, the 
entire business of the “ Principia” of Newton, aud has been the 
employment of all mathematicians, from his time to our own. If 
|he laws of motion are not the laws of gravitation, then have 
philosophers been dreaming during the last lumdied years. \ 
merely identify^ vyhnfc they have proved ; and, as mathematicians 
have, by the hypothesis of gravitation, proved the laws of mo- 
tion, 1 now desire to discard the unknown or assumed quantity, 
and to restore the known motions of Nature in its place — for 
the purpose of explaining the modus operands %y which the 
phseuamena are produced. 

It is imaged that I had forgotten the relations of radii and 
circles; I walhiot, however, alluding to circles, but to the sur- 
faces of concentric spheres, whiih were the objects of discussion, 
and which are to each other as the squares of their radii. The 
Spacesgenomted on spherical surf aces being to each other as 
the square* of tbeir radii^ it follows that the quantities of motion 

generated 
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generated in each stratum, and the forces ^ generaling thow mo- 
tions, are in the same ratio, " Gil this point there i* nothing to 
add or to alter. If the concentric strata were i* density ttcipron 
cally as the squares of their distances, and undisturbed, there 
would be no phenomena ; but it is the disturbance of that which 
has been in a state of equilibrium (either ^hy dktance from the 
centre, or hy ^ friction), which occasions the 

sensible phenomena bf weight, or of felling bodies. 

! do not, however, consider that these observations conclude 
the subject ; for I admit, that all the circumstances which exist 
among the parts of a sphere/ilioving in an orbit, the momenta 
of whose masses in the concentric strataare equalized by a ro- 
tary motion, as well as the effects arising from the Centre of 
density, not being the mathematical centre; and also from ac- 
cidental disturbances in the equilibrium of particular bodies, 
10rk the careful analysis of ^hilosopical mathematicians. 

the same time, although the mathematical laws must ne- 
cessarily be the same, it is not indifferent, in human inquiries, 
whether physical phsenomena are ascribed gjperally to gravita- 
tion, of which nothing i# affected to be known, or to motion, of 
which we may not know the primary origin.- We know, at any 
rate, more of motion than we know of gravitation. Besides the 
laws common to both, we know tft&t motion is an accident of 
bodies which gives them momenta, and causes them to change 
their situations in space ; and we know that some motions are 
general, antecedent, or primary, and that others arp local, con- 
sequent, or subordinate. In the problem%efore H% we are there- 
fore enabled to show that known effects are consequences of se- 
veral known motiq|^ ; tbin‘eby attaining a degree of s hh$ysis,wfiich 
could never be HFected, if we referred the same ph&tiomena to 
the general name of gravitation. # # - 

Conclusion . These, I beiieVfe, are the chief objections which 
have been imagined and promulgated in opposition to a theory: > 
which substitutes the known motions of Nature as operative 
causes of certain physical phenomena, in place of an assumed 
principle called gravitation, by which, false analogies have been 
introduced into philosophy, and effects ascribed to a cause neither 
proximate nor m contact. It may be difficult to analyse, in like 
manner, the motions which produce all the celestial phenomena, 
or trace the sources of particular motions; and it dl&y te im- 
possible foreman to ascertain any Other origin of nation 
sublime cause of causes: but we advanetj andmer step in hu- 
man knowledge when we discover that the twofold mottorts of 
^ planetr gre competent to the consolidation andunity of its 
are efficient causes, by means of which bodies removed 
out of their equilibrium are restored to (ho mm* 

XIV. On 
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XIV. On the Oxi-hydrogen Blow-pipe. Mr. Robert 
Hare 3 of Philadelphia. 

To Mr. Tilloch. 

•r . Philadelphia, June ?T, 1817. 

Sir,-— At is now almost fourteen years since you honoured 
my memoir on the Supply and Application of the Blow-pipe with 
a place in the Philosophical Magazine, voL xiv. in that paper 
it will be seen that the heat, produced by the ignition of the 
gaseous elements of water, was employed by mein 1801-2, in fus- 
ing or volatilising the most refractory earths and metals, A sub- 
sequent article, in the sixth volume of the American Philosophical 
Transactions, mentions the fusion of strontites, and complete and 
rapid volatiUzatibni* of platinum. Yet Dr. Clarke has lately 
published & paper on this subject, as u it were an original die* 
covery. I therefore inclose you a%nemoir of my friend Profess® 
Silliman, by which it will be seen how far I)r. Clarke can fee 
justified for treating his experiments as new. 1 hope you will 
republish it. Il fa a simple act of justice, which I should hope, 
as the editor of a scientific journal, you will render me without 
hesitation. I request any fellow- labourer in the laboratory to 
reflect on the injustice, which is likely to be done, to Professor 
Silliman and myself, in having the facts mentioned by Dr. Clarke 
as his own, quoted on his authority instead of ours. 

I am, sir, with due consideration, 

Your obedient servant, 

_____ Robert Hare. 

Experiment* on the Fusion of various ref ractory Bodies , by the 
CompouM Blow-pipe of Mr. Hare. By Benjamin Silu- 
rian, Prof. Chem . andflin. in Yale- College 

A section of the Pneumatic Sisiern of Yale College, with the 
Compound Blow- pipe of Mr. Hart for burning Hydrogen 
mingled with Oxygen Gas, is shown in fig 1. (Plate II.) 

References to the Figure. 

AAAA.— The pneumatic cistern, filled with water. For a plate 
and full description, see the Boston edition of Henry’s Che- 
mistry. 

B*— A gas reservoir, of the capacity of twelve gallons, filled 
with oxygen gas, either by the action of the hydrostatic bellows 
at O, or by a recurved tube passing from above through the 
water, and hooked under B: parallel and contiguous to B, on 

* Prom Memoirs of the Connecticut Academy of Arts and Sciences, 
i. frart iii, 1815*. 

the 
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the other side of the cistern* .. k* ..-another -gas . reservoir, $1 the 
same capacity, which may be connected with B, or not, at plear 
sure# ^ V;. : , ' 

C. — The same, in every respect j only C is filled with hy- 

drogen by hydrostatic bellows at 00, or by a recurved tube, as 
above* : ^ -y- . , .y. . y, .... .. • 

D. — Copper tubes, half an inch in diameter, furnished with 
stop-cocks at f 9 and inserted into the gas reservoirs B,C. 

E. — Recurved tubes of flexible metal, furnislied with double 

screws at F, which connect them with a pair of brass blow-pipes, 
cut off at G, and soldered to two strong cast silver tubes, which 
screw, air -light, into H, ari inverted pyramidal piece of platinum, 
in which two converging ducts as large as a pin are perforated, 
forming a continuation of the tubes, and ||pitii^ ( in a common 
passage, somewhat larger, just before their exit, ^the common 
4jti$ce below. The subject to be operated upon %^tained by 
Slrcoal, or forceps, and held by* the baud, ju§t,WoWo the orifice 
in the piece H. . ■ 

The gases at BC are under hydrostatic pressure, which is 
easily recruited as the gases run out, either by throwing com- 
mon air with the bellows into one of the spaj;e reservoirs, or by 
introducing more of either of the gases ipto the appropriate re r 
servoir, and peculiarly of hydrogen, both on account of the 
facility with which it is obtained, ancLbecause twice as much of 
it, in bulk, is wanted as of oxygen. 

The rapidity of efflux of the gases, and their due proportion, 
are easily regulated, bv turning, more or less, the keys of the stop- 
cocks at f ; anCthe effects of cither gas alone, may be observed 
by shutting the stop-cock leading to the other. 

When the compound flame is desired, the hydrogen is first 
let out and fired ; the blaze should be^omewhat larger than that 
of a candle; the oxygen is then let into the hydrogen till the 
effect is the greatest, which a little habit will soon ascertain. 

The flame of the hydrogen is veiy much narrowed by the in- 
troduction of oxygen, and there is no appearance of peculiar 
splendour or heat, till some body capable of reflecting the light 
and heat is placed in the focus, which is usually about one-fourth 
of an inch below the orifice. 

All the apparatus below FF is easily detached by turning tbe 
double screws the strong silver tubes are intended to prevent 
fusion of this pat-t of the apparatus, and to admit of connexion 
with the platinum piece by means of a screwcui on the silver 
tubes ; this obviates the necessity of using a solder, which would 
be very liable to melt, and the platinum piece iv.fior a similar 
reason, substituted for the silver cylinder originally used by Mn 
Hare, as experience has shown that these are liable to fusion* 



108 

No fl ux or 
experiments. 


On ftkeOxi- hydrogen Bfow-pipe. 



On the Fusion of various refractory Bodies $y theCkmpound 
Blow-pipe o/ JWr. 

The philosophical world behold with pleasnre and astonish- 
ment the effects produced on the fusion and combustion of 
bodies by a stream of oxygen gas directed upon burning char- 
coal. The splendour of these experiments arrested universal at- 
tention; and Lavoisier, with his gasometer, was enabled in this 
manner to produce a degree of heat surpassing that of the most 
powerful furnaces, and even of the solar focus. Bodies which 
*10 degree of heat, previously applied, had been able to soften, 
now became fluid, and philosophy appeared to have attained the 
limit of its ^ow'er in Reciting heat; iudeed, it scenied 
advanced very far towards realizing the opinion, that 6olidity|pd 
fluidity ate accidental attributes of bodies, dependant soleljf dji 
the quantity of caloric which they contain, and that therefore 
they may be supposed capable of existing in either of these con- 
ditions. 

Still, however, there were, in fact y many important exceptions. 
Of the primitive earths, Lavoisier had been enabled to fuse only 
alumine — while the rest remained refractory, and seemed fully 
entitled to the character -of infusibility, usually attributed to this 
class of bodies : many native minerals, and especially those which 
are most distinguished for Hardness, beauty, and simplicity of 
composition, maintained the same character, and $ome pf them 
refused to melt even when heated with powerfuPUbxes. 

The beautiful invention of Sir. Robert Hare of Philadelphia, 
by which fife succeeded in burning, with safety and convenience, 
the united stream of oxygen and hydrogen gases, greatly ex- 
tended our dominion oVer refractory bodies, and presented new 
mud very interesting results. Mr. Hare’s memoir, originally 
communicated to the Chemical Society of Philadelphia, has been 
some years before the public, and lias been republished and 
handsome))' noticed both in France, and England. Still, how- 
ever, His results have not found their way into the systematical 
books on chemistry? (with the exception of Mr. Murray’s sy- 
stem,) notwithstanding that some of the European Professors 
have availed themselves of Mr. Hare’s invention, so far as to ex- 
hi )it fn§ most splendid and striking experiments, to their classes. 

^he writer of article’, although fully disarming any share 
in Mr, Hare's indention, was early associated with him in his 
theyexcited in h)s m a degree of interest, which 
lea h0 : fiohope that they would be repeated and extended by 
otb^Si htrt as nothing of this kind has appeared in this country, 

perhaps 
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perhaps the foUdwittg experiments be altogetbef unin- 
teresting, especially as they were performed with an apparatm 
of a construction somewhat more swnpte: than the original. 

It will be necessary torecollecrt that Mr. llare not oniyinelted 
aUiriiine, which i^avcnfiSer had done before, bat also, sitex and 
larytesy and by subsequent experiments he added sitmiites m 
the list of fusible bodies: he was iriebned tobplteve that he hajb 
volatilized gold and silver, a conclusion ;'w^fich : ^as x«ufr*e4 
highly probable by hie tawing afterwards evident volatilized 
platinum. f r : '¥<^ : . ■ 

The experiments of 'Mr. Hare, as wiB a pptart^heitew, hare 
been repeated by the writer of thia I paper 

other bodies among the most refractory in Nature have been 
melted. For the sake of showing how far tte experiments now 
tobe recked have affected our knowldjge thedominion of 
hei^iquotatioUs, for ^itparison, vriU ^ made from 

one- of the latest and -f^ost respoctablechemicid^ 

Murray’s System, 2d ed* v ■■ f . : ■ , 

Bodies submitted to ike He&t of the Compound Blow-pipe of 

Hake. ... . 

Primitive earths. ; 

Silex — beingin a find powder, it was blown away by the cur- 
rent of gas; but when moistened with water it became aggluti- 
nated by the heat, and was then perfectly fused into a colourless 


^lumine~f & /kct\v fused into a milk-white enamel. 

Baryte$-~w*mX immediately, with intumescence, owing to 
water, as observed Lavoisier ; it then became solid and dry, 
but soon melted again into a perfect globule, a grayish-white 
enamel. '•%' 

Strontites~4hc same. 

Gludne — peffe^tly fused into a white enamel. 

Zircon^M% aihe. 

Lime— An small pieces, it was immediately blown off from the 
charcoal : to prevent this, as well as to obviate the suspicion 
that any foreign matter had contributed to its fusion, the fol- 
lowing expedient was resorted to, A piece of Hme^from the 
Carrara marble; was strongly ignited in a covered platinum cru- 
cible; one angle of it was then shaped into a small cylinder, 
about one-fourth |f an inch high, and ,some«{fc^ : than a 
great pin S the lender remained in connexion with 
of Nipe i this was held by a pair of forceps, arid thus the small 
cylinder of lime fought Into contact with the beat, without 
danger of being blowri away, and without a, possibility of conta- 
mi nation ; there wta thfej further advantage, (as the experimeiit 

wa* 



was delicate laid the determination of the 'result might be 
cult,) that, as the cylinder was held irt a perpendicUlar poRition f 
if the lime did really melt, the column must eink and become, at 
least to a degree, blended with the ^uppprting mass of lime. 
When the compound flame fell upon thelime/the splendour of 
the light was perfectly insupportable by the naked eye ; and when 
viewed through de^^oJoured glasses (as indeed alfthese experi ^ 
ments ought was seen to become rounded at the 

angles, aa® seconds 

only a small globdu protuberance remined, and the mass of 
siipportingjlj^^ sup^dlUy' 1 iPfd ^ tiii base of the 

column f : 'Wmi^ : ;'vi^^ an inch in diameter. The 

prafcibeim^ka^^ ecmiguoiWpqltion con- 
verted into^^ and glistefting emanel j a raagni- 

Fying glass ^d^ov^edj^few minute poles, but not the ali g^tet t 
earthy a|^arance. . Tm : ^p^ment *^r4>eated se^ral',|H||, 
and success; thay ncfclimfeherefore headdw to 

the list ^O^fesjhl# bodies? 

Magnena. same^ the ope- 

rating upon Bine difficult^ ex istedTO^^O grater degree, with 
respect to magnesia ; its lightness aoilp0fe;&m!entfom rendered 
it impossible to confine it for a ; and 

as it has very liitle cohesion, it coutf shaped by the knife, 

as the lime had been. After beit^i^ in 

a covered platinum crucible, & jyas aneaded vyith water, till it 
became of the consistence of d^u^h* f^vraajlBep shaped into a 
rude cone as acute as might be, butetill very btaiyk the cone was 
three-fourths of an inch longhand was supfmP^gm» a coiled 

The magnesia thus prepared*, was exposed to (he compound 
flame: the escape of,|he water caused the vert^ of the cone to 
fly off in repeated flakes, and the top of the frtmtum, that thus 
remained, gave nearly as powerful a reflection oflight a* the lime 
had done : from the bulk of the pjtece (it bei^ : pbv one-fourth 
of an inch in diameter at* the part where the fla^e was applied) 
no perceptible sinking could be expected. After a few seconds, 
the piece being examined with a magnifying glase, no roughnesses 
or earthy patticles could he perceived OH the spot, but a number of 
glassy, smooth protuberances, whose surface was a$»e*#ectly white 
enamel, ^hif expeTiment was* repeated with the same success. 
May not magt^si &9 then, be also added fa -|j$$ table of fusible 
bodies ?, . \ ■ ■ • 

tbe only remaining primitive earth; but no speci- 
eould be •' ■: ,= f • > 

^edbapa then w^ehall be justified in saying, iu future, that the 
primitive earths are fusible bodies, altbough not fusible in fur- 
naces. 
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naces, in the solar focus, nor (with the exception of afumine, and 
possibly' barytes,) even by a stream of oxygen gas directed upon 
burning eb^o^ - ^ > : 'r? 

strong 


ebullition* 




MchCr^i 
instantly meked 
not melt In |F 
it remain! 

stal, ifi . ^ ^ 

“of .oxy||S^^ 

and the fusion was atteddecT with iehuJli 


^ • jmt : . • r; V : 

This mineral was 


m 



numerous 
they rolled l«it 
was a beautiful 
blow*pipe, 
Ckakedan 
enamel Tea 

Orientd^ 
semitram 
Red 
sluggish 
spots, 


ib#t only 'does 

pt rbck cry- 
ibf oxygen 
l;i ; « it is 
t$:a stream 

wp| 4 w>P*) 

$ it ’ir|pi|jip|i'd' white, 

. and^S^aration of 
^ Sway as 

i the 1 product of this fusion 
enamel.— u It is iftfraabje before the 
.(ibid. 

pve afife&jpiil Wueish -white 
^ e tbe biow-pipe.” 

ebullition,* and produced a 
W fine lustre. 

s, was slowly fused with a 
;rayjah black «afo with white 


“ It is infusible before the b^w-p|j 
excited by astream offtxygen 



Jm when the flame is 

_ . i<*0td a colourless glo - 

bule. , j : % Vi 1 

Beryl~-vni$$A instantly into a perfect and continued 

in a violent ebulbtipn^ as long as the flam|Swas applied ; and 
when, after the globule bej^ie effli^f heated again, the 
ebullition was eqtiMly^l^eJ^; ^ a 

beautiful ‘Mtr&sh-inilky mmfi ' ' ’ ’ : , 

u The btf&yi is tft%l te8 with diflkultV. before ^%e%lb#tpipe alone, 
but easily \ . 

Emetald qj Pern.* — The same ; only the globule was green, 
and perfe«$y|^ 

Olivin — fusedinto adark-brown globule, almost black. “ It 
can scarcely be Uphed by tHfe bJow-pipe^ without addition/’— 
•(Ibid. 5$4*y ^ 

Vesuvian 
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^ttrran-^iustantly melted into a beautiful green glass. u It 
melts before the blow-pipe into a yellowish glass.”— (Ibid. 534.) 

Leuciie — instantly fused into a perfectly transparent white 
glass : the fusion was attended with strotp ebullition, and many 
"ignited globules darted from it and burnt or -rolled out 

upon the charcoal and then burned* Were ttey n^t p^assium ? 
This stone coutawis# 4 tl 20 per cent, of will 

be resumed bdr”' ^ 

K It is not fm 
Chry 1 
into a gr 
}Ape”~T* 

A l 

corr 



. " 




, Hi. 534.) 
unihediately fused 
efei by blow- 


d. — Ffeni ; ' Haddaitt, 
is chry$ober$l; 



deticut ; ac- 
ta Co- 



ipuet Gibbs, iwwdulnl it 1 u&|d with efiuflttmb scintilla- 
tions, and produced a globule ^post blaeft^ 

k meiiluiidth strottg^JjuU^iqni a»d became 

a white enamel. * “ it is infu$lble4he|^ thej "blow-pipe, but 

80 , 

^t|| ftased, with ebul- 
perfcctly Unaltered 
A excited by oxygen 


melts when borax is 

Sappar tft Kyan$e—p#r$£et\y ; 
lition, into a white enaitnel. “ It 
before the ftan^ of the blow-pipe evg 
gas/ —(Ibid* gfc. 

CoviindMfo-r? otytye East 
fused into a gpra v globule. 

Conmdum ^- of Gbitia, the ir^l^^^ithL' ^^iyeAt^Sition. Corun- 
dum “ is not fused by th|^amfe ; of th^fefewy^apn charcoal 
even when soda or borax is added to it.” — . 

Zircon— ^ Gcwloii^|pelted^Jth ebullition jifttof 
xt It is not melt|n al^Apbefbre ^he flame o/|he blow-pijpe, but 
if borax is added y % ijfcrtos a transparent glass/*— (Murray, Hi* 

539. ) •. ‘ - t ' 

ffyacinik^H) ftfl^paiSy, fused into a white enamel. "It 

loses its colour before the flame o£ the^blow^pipe, but it is not 
/used; it melts with:4>orax into a transparent glass.” — (Ibid. 

540. ) : ' // ^ ^ *4;-- 

Cinnamon fvia^ into 1 ! blade globule with 

violent ebullition. c fe-- 

' £p^/^#i%^fu^dmmedt A^lnto an etlip^eal red glo- 
bule. " It does not iitflt before the bloiv-gipe, but is fused by 
the aid of . : : \ y , 

S/edfi/e-^nillted with strong ebullition into % grayish slag.— 
** It dpes not melt before the blow-pipe, but becomes white and 
veiy hari.»— (Ibid# 48fc) ■; ; ; ; 

Porcelain, common -pottery, fragments . b^Hesstan- crucible*), 
Wedgwood's ware, various natural clays , '^fipa epd porcelain 

. clay, 



day, fire and common brick, and compound rocks, &c .yere 
fused with equal ease, 

Ptiring the action of the com pound flame upon tbealfcalSne 
earths, provided they were supported hy charCbal, distinct glo- 
bules often rolled and darted out ‘ from the ignited mass, and 
burnt, /sometimes vividly, and with peculiarly coloured flame. 
F rom the nature of the experiments, it will not be easy to prove 
that these globules were the basis of the earths, and yet there is 
the strongest reason t^helievc it ; circumstances could scarcely 
be devised more favorable to the sirmikanemis fusion and de- 
composition of these Jodies ; charcoal highly ignited for a sup- 
port, and an atmosphere of hydrogen ills# in viVid and intense 
ignition ; that the oxygen should be, uncifer these circumstances, 
detached, is not surprising; hut the high degree^of heat and the 
|g!$sence of oxygen necessarily burn up the metalloids almost as 
as produced- If means could be devised to obviate this 
difficulty, the blow-pipe of Mr. Ilare’might become a$ important 
instrument of analytical research. * 

We can scarcely fail to attribute some of the appearances, du- 
ring the fusion of* the JetiJfce, to the decomposition of the pot- 
ash it contains. - # 

This impression fnueh strengthened by exposing potash 
and soda to the compound flame, \yith a support of charcoal; 
they were eviddntly^d^pbhiposecl: numerous distinct globules 
rolled out fh>r^,tliem, ^ with the peculiar vivid white 

light and flash, which t|ese n\ep|oids exhibit when produced and 
ignited in the Galvanic circuit. It is hoped that these hints may 
induce a fuijIBPinvestigati of this* subject. 

experiments which have now been related in connexion 
with tjje original ones of Mr. Hire, sufficiently show that science 
;is notfe little indebted to that gentleman for his ingenious and 
beautiful invention. — It was certaialy |t ftappy thought, and the 
result of very philosophical views of combustion, to sifppose that 
a highly combustible gaseous body, by intimate mixture with 
oxygen gas, must, when kindled, produce intense heat: and it is 
no doubt to this capability of perfectly intimate mixture between 
these two bodies, that the effects of the compound blow-pipe 
are in a great measure to be ascribed. 

This communication has already bebit Ixt Aided further than 
wa9 contemplated; but on concluding it, it maybe allowable to 
remark, that there is now in all probability no body, except some 
of the combustible ones, which is exempt from the law pf fusion 
by heat. If the primitive earths, and such minerals as, several 1 
of those which have been mentioned above, are fusible, no doubt 
can be entertained that all other mixtures and combinations of 
earths are fusible also : for such mixtures and combinations sue 
Vol. 50. No. 232. August 1$17* Jd known 



114 On the Steam - Vessel between London and Exeter . 

known to be more fusible than the primitive earths ; the metals 
are more fusible than the earths; and the diamond, along with 
carbon in its other purest forms, appears to be really the only 
exception ; and it is probable that this is only a seeming one y 
for it is scarcely possible to expose these bodies to the heat of 
the compound blow-pipe, without at the same time burning 
them up: could the heat be applied without exposing them to 
the contact of oxygen, is it not probable that they also would 
be added to the list of fusible bodies ? 

Yale-Cullege, May 7, 1812. 

To the foregoing (which has been printed from the published 
Transactions of the Connecticut Academy) the following P. S. 
was added in manuscript : 

“ P. S. — In subsequent experiments gold, silver, platina, and 
most of the metals were not only volatilized but burnt with afe 
culiar flames.” 

Some of thy readers may be inclined to think that the facts 
do not warrant all that Mr. Hare has stated respecting Dr. 
Clarke’s claim as an inventor. On that point I shall give no 
opinion ; hut it should b# observed that in Mr. Hare’s apparatus 
the gases are not in mixture till they are brought together at the 
piece H. 

By Mr. Hare’s arrangement it is obvious that the operator is 
completely secured against any danger from an explosion; and 
it must appear equally obvious to any person who shall consider 
the subject, that by having two condensing vessels for the gas- 
reservoirs B and C, every result can be obtained which the united 
gases from one vessel can possibly yield : for, by means of the 
cocks at f the efflux of the gases may be regulated, as remarked 
by Professor Sillinian, till any required degree of mixture or effect 
is produced. — A. T. 


XV. On the Steam- Vessel proposed to be employed between 
London and Exeter. By A Correspondent. 

To Mr. Tilloc/i. 

Sir, — Having been long of opinion that vessels propelled by 
steam may bfe used with advantage for the general coasting trade; 
I have at length determined, in conjunction with some friends 
who are of the same opinion, forthwith to establish a vessel for 
conveyance of goods and passengers from London to this port. 
The particular advantage such an establishment would have here, 
ever vessels of the ordinary description, is the degree of cer- 
tainty attending the setting out and arrival; the want of which 
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in the usual mode of water-carriage induces many tradesmen to 
have goods by that more expensive conveyance, the waggon; ancl 
others are subject to much inconvenience by having their goods 
detained for a month or six weeks, by the prevalence of westerly 
and south-westerly winds. The only steam-vessels I have had 
an opportunity of seeing are those used on the Thames, which 
being constructed lor passengers chiefly, are not adapted for 
goods, being deficient of stowage : — besides, from their having 
such an extended width of deck, to cover the paddle-wheels, it 
is conceived these vessels, or any enlarged vessel on such a mo- 
del, would be unsafe in the Channel. 1 have therefore subjoined 
a sketch of the plan on which it is proposed to construct our 
vessel (see Plate II. figs. 3 and 4). The form intended .is that 
which may be most approved for stowage and sailing, or rather 
that will move through the water with the least resistance. The 
iiuldle-wheels are proposed to he placed at the stern, for the fol- 
Wwing reasons. First, to obviate the inconvenience of the in- 
crease of deck by their being placed over the sides. Secondly, 
by placing them at the stern, the diameter or breadth of the 
wheels can he much increased without causing the roll such 
ponderous weights would occasion when on the sides. Thirdly, 
the machinery and boiler occupying the aftermost part of the 
vessel, will not interfere with so much valuable stowage. Fourthly, 
the vessel will lie by the side of a wharf for the purposes of 
taking in and discharging her cargo without injury to the wheels. 
And lastly, — and which for this port, is a matter of more import- 
ance than the preceding, having to pass through two locks of a 
navigable riv$iy — the paddle-wheels must otherwise he contrived 
to takeoff, to admit the vessel through. — My object in this ad- 
dress is to gain the opinions of your more experienced readers, 
and to adopt such hints as may be gathered from others who 
have made this subject their study. 

I am, sir, 

Your most humble servant, 

Exeter, July ‘J9, 1317. C. 


,XVI. A Mathematical Question. By A Correspondent. 
To Mr. Tilloch . 

Sir, — Considering, how many able Mathematicians read 
your truly scientific Work, and often correspond with you, it has 
somewhat surprised me, that so few of them have appeared to 
notice, and take a part in the elaborate and curious researches, 
relating to Musical Intervals, which have been occasionally sent 
to you for insertion, in your last 24 volumes, by Mr. Farcy sen. 

II 2 within 
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within the period of the last 10 years ; particularly since the 
publication of Mr. Liston’s Essay, in 1812, and since the frequent 
exhibition of his Euhannonic Organs, have given those experi- 
mental and practical illustrations on the subject, which before 
were a good deal wanting. 

In the hopes of obtaining answers from several of your Corre- 
spondents alluded to, I beg to propose to them the following 
Question: which I have been enabled myself to solve, principally, 
through studying the paper inserted in your last volume, p. 442; 
viz. 

What are the Ratios , Values (in Mr. Farcy’s Notation), the 
Names , the Vibrations and the Beats in 1" of the three fol- 
lowing Intervals, above Tenor Cliff C, viz. G' If b’‘> F' ? b4, and 
B"*? 

I am, your obedient servant, 

July 26, 1817. ' ?H1 1 . 0 -McJSICUfijij 

P. S. It is a good rule, which I have observed Mr. Farey ana 
Other correct Writers follow, of always (or mostly) defining or 
expressing Musical Intervals, in more than one mode , for avoiding 
mistakes or ambiguity, through errors of the press, or miscon- 
ception. I will therefore here, although the literal designation 
of the three required notes which are given above, are sufficient 
to determine them; further mention, that their ranges or places, 
i n a sufficiently extended Listonian Tuning Table are, — 12111 
-84V, +211I-37V, andIIl + 8V, respectively: and I beg 

to add to my Question above proposed, the further request, that 
the answers thereto may, mathematically deduce these latter or 
tuneable definitions of the Intervals, from their literal ones. 


XVII. On the Cases of Injustice which Authors sometimes suffer 
from other Writers , and from Annotators ; particularly the 
late Mr. John Williams, Author of the “ Mineral King- 
dpm y By A Cokresi’gkdkkt. 

To Mr. Tilloch . 

Sir, — Y"our pages, and those of every other independent 
periodical Journal, contain frequent instances of living Authors, 
seeing just occasion of complaint, on the score of injustice done 
to their literary labours, by other more recent Writers; and some-; 
times also, these complaints are either preferred or seconded by 
others, who have a personal friendship, or else a similarity of 
thinking and feeling, with the writer agrieved: and not unfre-, 
quently, persons are seen standing forward as the advocates of 
the reputation of Authors who are deceased, in cases where mani- 
fest 
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fest injustice may have been done or attempted, on the character 
of works, whose Authors or their personal friends, can no longer 
defend their writings, either as to the knowledge possessed by 
the writers, or, as to the honesty, ability or care, with which their 
sentiments were given. 

In most instances, a feeling towards the support of undefended 
merit, as last mentioned, is sufficiently strong, to counteract and 
expose the improper designs or conduct of recent writers ; but a 
case sometimes occurs, in which a person, not professedly a li- 
terary character, composes a Work, towards the close of his life, 
containing the results of his own laborious researches and ex- 
perience, including perhaps, those of some of his friends* also, in 
some practicable art or useful science, the details and principles 

t hich he may have gone further tn developing, than was cur- 
at the time, among the professed writers and Book-makers, 
were his contemporaries, and immediate successors: and 
perhaps this person, may happen also, to adopt the expedient, at 
all times a hazardous one, of being the publisher of his own work, 
bv subscription, without transferring to a regular publishing and 
advertizing Bookseller, any permanent interest in its literary 
success or general sale: in such last case, it is not uncommon, 
that the Writer should he able to print and give circulation only 
to a limited number of copies, just sufficient to make his work 
somewhat known, and began to he inquired after, when the 
Author is deceased and the work out of print 9 as is said, and no 
longer to he procured, but accidentally in the shops of second- 
hand Booksellers. 

After a period of frequent inquiries for a book of the, above 
description, it happens that some publishing Bookseller, with 
or without the knowledge or concurrence of the surviving rela- 
tives of the deceased Author, if he has any, entertains the design, 
of printing a new Edition of tlve Book, which seems thus in re- 
quest; and in order to secure the chance of a more extended sale, 
instead of searching for any surviving friends of the deceased, 
who may be engaged in the same line of pin suit, or other per- 
sons practised therein, who could supply the illustrative notes or 
additions, which the further progress of knowledge since the first 
printing, may have shown to be necessary, in the opinions of such 
persons, as were fully conversant in the practical pursuits and views 
of the Author, aiul had visited the places he may have locally de- 
scribed, and attempting no further alteration of his work : — more 
probably, some learned Professor is sought for and engaged, in order 
to give Cclat to the matter, by his own splendid additions to the 
new and revised Edition: these additions being perhaps, of a 
kind, very different from, and very inferior perhaps, in point of 

H 3 con^ 
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consistency or practicable utility, with the original work, into 
which they were thus to be foisted. 

In this way it is plain, that the generality of the readers and 
approvers of a Work, thus at second-hand, the original of which 
they may have never seen, may have but inadequate notions, 
of the real and comparative knowledge and merits of the de- 
ceased Author, and his original work, and arc thereby prevented 
from discovering the full amount of injustice which the Annota- 
tor or others, in ay have done the Author ; and under these cir- 
cumstances, considerable time may elapse, before any one stands 
forwards, in such works as yours, or otherwise, to vindicate the 
deceased Author's credit, and put the public more fully in pos- 
session of the results of his labours 

1 have thus far spoken generally , in order now to attempt to 
apply a good deal of what has been said, tc the case of the Mp 
Mr. J o HN4 W illia ms, a practical Miner and Collier, whoTn 
J7SJ), put to press in Edinburgh, near to which city he then re- 
sided, the result of more than 40 years' experience in his pro- 
fession, and of unwearied research and inquiry, as to the Geo- 
logical facts of almost every part of the British Islands, &c under 
the title of “Tb e Natural History of the Mineral Kingdom," 
&c. in two volumes, octavo. 

Mr. Williams did not in his day, any more than a great part 
of the practical Miners, Colliers and Geologists of the present 
day, see, that any great good could result, from going into the 
nice technical distinctions of Minerals, under a very gee at variety 
of genera and^pecies, far beyond the purposes of useful Geology 
or practical Mining (which Mincralogical refinements were be- 
ginning to be fashionable about the time he wrote, and have since 
greatly increased) 3 such as could repay him i or the labour and 
research necessary for making these distinctions, or for the di- 
version from his ordinary pursuits, of more practicable and useful 
kinds, which such an application to technical mineralogy would 
have occasioned. 

Accordingly, most of those who have expected to find in Mr. 
Williams's Book, announced as above, any thing like a miner a- 
logical System , or laboured technical descriptions of Minerals y 
much less a Geological System founded on nice Mineral distinc- 
tions , have been somewhat disappointed : the end and aim of the 
Author, having been very different, viz. that of detailing .in plain 
and simple language, the chief phenomena of the Earth, re- 
garding its Strata (those accompanying Coals in particular) 
their contortions, dislocations, and interesting Veins (those con- 
taining MetallicOresin particular) Mountains, Volcanoes, &c. &e. 

In 4 the year 1810, a second Edition of Mr. Williams’s Book 

was 
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was printed in Edinburgh, “ with an Appendix containing a 
more extended view of Mineralogy and Geology, by James Millar, 
M.D. F.S.A.S. Lecturer,” &c. It appears from Dr. Millar’s 
preface, that it was his intention at commencing the work, and 
until near 30 pages of it were printed off, ci to add explanatory 
Notes to the original text of the Author but then the plan was 
changed, into that of giving Mr. Williams’s Work without com- 
ment or illustration, merely divided in a more formal manner 
into Chapters, and curtailed of ils redundancies ; and the ap- 
pendix, as a separate work by Dr. Millar , was to be so enlarged, 
as to occupy all but the first 67 pages of the second volume : 
making in fact, two distinct works <c independent, so that each 
may be perused as a whole,” yet thus tacked together, rather 
too much in the Book- making style*. 

In several careful perusals which I have given this second edi- 
of Mr. Williams’s Work, in order to comprehend and trea- 
sure up the rich collection of practical facts which I# has men- 
tioned, and the many sagacious hints and suggestions which he 
gives, on the objects of my favourite study and pursuit, 1 hava 
increasingly on every re-perusal, seen reason, to disapprove the 


* In 1802, a Writer in England, Mr. John Maroe , eked out a ineagre 
Octavo, entitled “ The Mineralogy of Derbyshire,” by 24 pages, of what 
he calls “ An Analysis of Mr. Williams's Work, entitled The Mineral 
Kingdom;” on the frequent perusal of which “account of Mr. Williams's 
Book,” I am unable to discover, any other motives or design the Writer 
had therein, beyond those hinted at in the text, and to exult in his own 
assumed superiority, as a technical Mineralogist, (or descriher of, and dealer 
in, hand Specimens ), and to abuse Mr. Williams, most unmercifully and un- 
justly, on the score of confusion, and tedious prolixity in his Ideas and 
Writings; in doing which, lie has had the audacity to allege, at p. 178, that 
Mr. Williams’s u real facts and observations, * “are buried in a mass of idle 
declamation !;” again, in p. 184, that “ nothing can exceed the prolixity of 
his declamations,” “ which rarely present one ray of solid information ! !;” 
&c. &c. 

For such conduct as this, towards his Author, it might have been ex- 
pected by impartial and unprejudiced persons, that the Editor of Air, 
Williams’s 2d Edition, would therein have administered, due castigation to 
Mr. M. ; that he would, on up account have omitted, by notes, on the 6 or 7 
passages (at the most, in Mr. Williams's copious details) in which Mr.Mawe 
has expressly contradicted, any of the facts, stated by Mr, W. to have vindi- 
cated him (as in justice be might, on most of them I believe), and to have 
properly explained Mr. W’s excusable mistakes, on the others; such for 
instance, as the mighty fault of saying, the granite of Strontian was gray, in- 
stead o f red /, &c. : it is too evident however to me, that this was not done, 
because Mr, Al.and Dr. M,, both entered on the critical examination of Air. 
W’s Work, without sufficient real, or practical knowledge, of most of the 
objects on which Air. VV\ had expressly written; and having very similar 
feelings and intentions, each to raise their own reputation and sell their 
Books, almost regardless of the injustice thereby done, to the memory of 
Mr. W., or to the cause of scientific truth and improvement. 


tone 
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tone of superiority which his Annotator, as above mentioned* 
seems to assume, over Mr. W. in his various remarks, scattered 
through the work; calculated, too evidently, for lessening the 
Reader's estimation for Mr. W's knowledge and performance, 
and exalting that of the Annotator's own Appendix: which should 
have formed a separate publication, and stood on its own ground, 
not on the shoulders of Mr. Williams, as at present. 

I do not wish to be understood herein, as entirely undervaluing 
Dr. M's performance, which certainly presents a very copious 
and useful collection of extracts, of great part of what has been 
detailed or written by Geological observers, in the Transactions 
of Learned Societies, and in other works of recent date, with 
many of the Doctor's own observations, the whole under such an 
arrangement, as would have done him credit in a separate publi*- 
tion, and been, perhaps, in every way commendable: but in theif 

{ >resent situation, the great display made, of the technical kno#4 
edge of Mfaerals in geneial (the greater part of which, from their 
scarcity, are quite unimportant in a practical point of vitu , such 
as Mr. Williams professed to take) and the almost entire absence 
of proper illustrations, of the obscurities and defects of Mr. 
Williams's text, on the score of technical Mineralogical knowledge, 
which are so often alluded to, have certainly appeared to me, as 
improper, and have done so to many admirers of Mr. Williams's 
work, with whom I am acquainted. 

It was not until very lately, although frequently inquiring since 
the year 1801, that I could procure a copy of Mr. Williams's first 
Edition, from which, and other circumstances I judge, that they 
must be very scarce. On perusing this copy, my opinion of the 
impropriety of Dr. M. as the annotator of Mr. Williams’s Work, 
has been considerably strengthened, by observing, that the whole 
of Mr . Williams's Preface , containing 62 pages of curious and 
important matter, has been suppressed by Dr. M* ! 

What renders this omission the more questionable in its cha- 
racter, is, that although Dr. Millar, like many others of the mo- 
dern partisans in Geology (who are alluded to with just repre- 
hension bv one of your Correspondents, in the Note in p. 47 of 
your last number) in pp. 560 and 565 of his Appendix, gives the 
outlines of Dr. Hutton's and Mr. Werner’s Theories, and intimates, 
that these, divide the opinions of modern Geologists: yet he says 
not a word, that Mr. Williams, on whom he had obtruded him- 
self as an Annotator, had examined Dr. Hutton's Theory, when 
recentlv published, and after his own work was ready for the 
Printer, and had in the latter 40 pages of his Preface (which 
Dr. M. had suppressed) considered and pointedly refuted, most 
of the leading tenets of this System ! 

If it should be stated in excuse of Dr. M's conduct herein to- 
wards 
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wards Mr. Williams, and towards Geological 'truth and impar- 
tiality, that his wish was to exclude controversy, and merely 
state facts and opinions, for the reader’s own decision ; then it 
should he rejoined, that he ought to have considered, what he 
has denominated chapter 3 of vol. i. (pp. 449 to 467), as 
among the useless “ redundancies” of Mr. Williams’s Work, be- 
cause expressly employed, in considering and refuting the Theory 
of Count Buffon; in the same manner and on the same princi- 
ples, as the refutation of Dr. Hutton’s Theory, which has thus 
unfairly been kept back. 

Conceiving, sir, that many of your Geological Readers, who 
possess Williams’s 2d Edition, would wish to see the suppressed 
Preface to which I have been alluding, circulated, and preserved 
in your pages, in portions, as room from more important matter 
may allow, I have sent you the Preface, and in case you oblige 
me, by its insertion, 1 propose to send you, occasionally, some 
further particulars, calculated to set Mr. Williams’s Kjjkours and 
his work, in favourable points of view ; and am, 

Your obedient servant, 

Aug. 4, 38.17. An Engineer. 

[The Preface of Mr. Williams, referred to in the preceding 
article, will be given in subsequent Numbers.] — Editor. 


XVIII. On Vegetation in artificial Media. By Mr. J. Acton. 

To Mr. Tilloch. 

Sir, — Observing some experiments in your Magazine for 
last month, by Mr,.!. Tatum, respecting the effects of vegeta- 
tion on the atmosphere, 1 beg to call hir, attention to some 
of my own, made several years ago, with the view of pointing 
out the analogy between the germination of seeds, the vege- 
tation of plants, and the respiration of animals; as also of ex- 
amining a new theory of the formation of carbonic acid gas in 
peculiar situations by seeds, plants and animals, then lately 
published by Mr. Ellis in a small octavo volume ; and which 
experiments were published in the late Mr. Nicholson’s Journal 
for July and October 1809. Although my subsequent experi- 
ence has not led me to make any alteration in the conclusions to 
which my labours at that time led me, I cannot help feeling consi- 
derable diffidence with respect to them, from having since been 
compelled by many unfortunate circumstances to relinquish in 
a great degree pursuits so interesting and congenial to the 
inquiring mind. I had pledged myself to follow up those 
experiments by others particularly relating to vegetation, more 

effectually 
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effectually to have corroborated those already attempted ; and 
which pledge I hacfeithe sincerest intention of redeeming, had I 
not found an absolute necessity for directing all the power of 
mv faculties into other less important but more profitable chan- 
nels. But at all events, as there appears to he a disposition evinced 
by Mr. Tatum to pursue these inquiries, I consider it my duty 
to point out to him what has beep already done — not so much 
under the idea of my experiments being of sufficient consequence to 
supersede his investigations, as of their being perhaps worthy to 
be considered as a land-mark by which he may avoid some su- 
perfluous trouble ; and he induced, if he thinks proper, to take 
some of the most prominent of mine as points whence to set 
forward on a fresh career, 1 have not sufficient vanity to be- 
lieve mine of any great consequence ; but as his pursuits in the 
same path appear so nearly allied to those which so greatly en- 
gaged my attention, I trust lie will excuse my officiousness ifbr 
thus eagjjjjjf endeavouring to arrest his further progress till he 
has condescended to give them a serious perusal. If the greatest 
assiduity and accuracy may entitle them to notice, I feci con- 
scious no pains were spared in these particulars; I only lament the 
occurrence of those untoward events which induced me to relin- 
quish their further progress, and I shall experience no small gra- 
tification if they shall ultimately be found of sufficient conse- 
quence to facilitate and shorten the labours of others wishing to 
analyse and throw light upon similar subjects. 

A friend of mine has lately presented me with two specimens 
of calcareous matter, taken from the bladders of two of his 
horses after they had died from disease, — one weighing nearly 
ten pounds, in an irregular form, — the other weighing about ten 
pounds and a quarter, of a conic form. As soon as I can pos- 
sibly find time for their minute examination, it is my intention to 
send you the particulars, 

I am, sir, 

Your most obedient servant, 

Ipswich, Aug. 6, 1817. * AcTON. 


XIX. On the Geology of Northumberland. By N. J. Winch, 

Esq, 

To Mr. Tilloch. 

Sir, — In a memoir on the geology of Northumberland, Dur- 
ham, &c. published in the fourth volume of the Annals of Phi- 
losophy, Dr. Thomson makes the following observation : — “ In 
the preceding rapid sketch I have taken no notice of small 
patches of the newest flcelz-trap which occur towards the north- 
east 
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east parts of Northumberland. I examined several of these 
places about four years ago, and found them to consist of green* 
stone rocks seemingly deposited above the independent Malfor- 
mation. This is the case with the rock on which the castle 
stands in Holy Island. The basis of this island is limestone* 
The same thing occurs at Bam borough Castje, and in several 
hills in the neighbourhood of Belford. These facts may have 
some interest to the geologist, though I did not consider them 
of sufficient importance to interrupt the general view of the 
structure of these counties which I have now given.” 

Though it may appear presumptuous to differ from so able a 
geologist; yet l am led to think that had Dr. Thomson investi- 
gated the rocks at Dunstanborougli Castle, at Gumvarden near 
Barwe&ford on North Tyne, but especially at Wratchiff Crag 
near Alnwick, the stratification exhibited at these places would 
have induced him to draw* a different conclusion; fifflL there he 
would have seen the basalt alternate with the rocks jflMiich the 
whole district is composed. 

At Dunstonbnrough the cliffs consist of 

1. Columnar basalt . . . . S to 10 feet. 

2. Sandstone 2 feet. 

3. Shale (slate clay) . . . . 0 feet. 

4. Basalt to below the water’s edge. 

At Gumvarden — strata of dark-blueish-gray crystalline lime- 
stone, from 3 to 4 feet thick, alternate twice with compact ba- 
salt. This limestone contains a considerable portion of iron; and 
in colour, lustre, and the shape of its fragments, so nearly re- 
sembles basalt as to render it liable to be mistaken for that sub- 
stance. To the lime-burner it is of no use. In the neighbour- 
ing rivulet casts of the M ad re par a flcxuosa, mineralized by flinty 
slate, or more properly indurated slate clay, have been detected. 

But Wratchiff Crag having been quarried of late years to a 
considerable extent, and the different beds of which the lhil is con- 
structed laid open to view, strengthens the opinion that no ficetz- 
trap formation exists in Northumberland. The following section, 
accompanied by specimens, was communicated to me by a friend 
whose accuracy my be depended upon. 

1. Compact basalt, imperfectly columnar .. 20 feet. 

2. Indurated slate clay, resembling porcelain jasper 3 feet. 

3. Encrinal limestone (containing also bivalve 
shells) of a dark- brownish gray colour, glim- 
mering lustre, and splintery fiacture . . 

4. Slaty marl .. . . . . 4 inches. 

5. Crystalline limetone of a light blueish-gray 

colour* glistening lustre, and fine granular 
texture , . . . • . ...... * • . 

6. Slaty 


3 feet. 


^ 8 feet. 
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6 . Slaty marl • • .. .. .. . * . # . . 4 inches* 

7. Dark blueish -gray limestone, resembling the ^ 3 f ec t 

Guuwarden lirpegjtone § 

S. Disintegrated basaic with calcareous spar . . 1 foot. 

9. Compact basalt . 4 feet. 

10 ., Slaty marl.- — lowest. 


Dip south-east at an angle of S degrees. 

Before closing this letter, it will not be amiss to notice a few 
phenomena usually accompanying basalt in this part of the 
kingdom, which may in some measure serve to develop its 
origin. Limestone is often rendered highly crystalline and unfit 
for lime, when in the vicinity of this rock, as is the case of 
No. 5 and No. 7, but not No. 3 of the foregoing section. Slate 
clay is turned into a substance like flinty slate or porcelain jas- 
per, No. 2 ; and coal is invariably charred when in contact with 
it. Wh eaJj asalt occurs in beds, its thickness varies much more 
than thai^p the rocks between which it is interposed, forming 
wedge-shaped masses rather than regular strata ; and the sand-* 
stone on which it reposes is changed for some depth to a brick- 
red colour : pieces of this description of soft sandstone, taken 
from below the basalt at Bamborough Castle, broke into spheri- 
cal fragments on being immersed in water. 

I remain, sir, 

Your most obedient humble servant, 
Newcastle-upon-Tyne, July 20, IB IT. N. J. WlNC'H. 


XX. On the Advantages that may he expected to result, from 
the Study of the Principles of Stratification ; with Remarks 
on the proper Objects of Inquiry in this important Branch of 
Geology . By Mr . Thomas Tredgold. 


“Men have sought to make a World from their own conceptions, and to 
draw from their own minds all the materials which they employed; Inn 
if, instead of doing so, they had consulted experience and <>1 )m n ation, 
they would have had facts, and not opinions, to reason alnMit, and might 
have ultimately arrived at the knowledge of the laws which £o\cni the 
material world/' — Bacon. 


To Mr. Tilloch . 

Sir, — - In consequence of the discovery of several facts which 
tend to elucidate the principles of stratification, the science of 
Geology has acquired an additional degree of interest and im- 
portance. Geologists have in a great measure abandoned their 
wild and fapeiful speculations ; — they have begun to make ob- 
servations, and to register facts respecting the present state of 
the surface of the earth;' — and instead of inventing hypothetical 
’ solutions 
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solutions of the most apparent phenomena of its formation, they 
now attempt to give an accurate description of its structure. 
Such materials, at some future period, will supply a mind like that 
of Newton, with the means of establishing a correct theory; for 
the present state of the earth’s surface, is certainly not suf- 
ficiently well known, to admit of a satisfactory explanation of its 
origin. 

The knowledge of the relative position of the Strata which 
form the external crust of the earth, is one of the most important 
branches of this inquiry 3 but to render it more useful, there are 
other objects which should always be attended to in such re- 
searches. 

It has been observed, that a stratum does not always consist of 
the same mineral substance throughout its whole extent,— or at 
least that it often presents the same mineral elements in very diffe- 
rent combinations and states; therefore, in a complete description 
of each stratum, all its principal variations of position, o&faickness, 
ofextent and situation of exposed surface, and of minerajRiaracter 
should he accurately described. The petrifactions and shells it 
contains should be ascertained; and of those that are peculiar to 
it, correct descriptions should be given; — the uses to which its 
minerals are applied should be noticed, and the probability of 
obtaining them in other situations, pointed out the nature and 
qualities of the soil on its exposed surface should be described, 
and the best means of ameliorating or improving it, suggested. 
The uses of such information — to the owner of landed property — 
to the miner — the agriculturist — the engineer — the architect — 
the manufacturer ; and, indeed, to every branch of civilized so- 
ciety, are too self-evident to need detail, and of too multifarious a 
nature to admit of it here. They only require to be known, to 
be fully appreciated. 

In this as in other descriptive branches of natural history, a 
concise mode of expressing the leading characters of each stra- 
tum, will he necessary^. by which they may be described with 
brevity, accuracy, ami precision; as by that means the labour of 
comparing the facts of different observers will be materially 
abridged; as well as that of describing them. To accomplish 
this, it may he necessary to introduce some appropriate terms— 
for all those which refer to hypothetical notions respecting the 
mode of formation, should be carefully avoided; — the use of 
hypothesis is unquestionable, but its very nature readers its lan- 
guage unfit for descriptive purposes. Hypothesis may guide us 
in our inquiries, and give a tenfold degree of interest to our re- 
searches; but still it must rather be considered the instrument, 
than the end of our labours. To a candid inquirer-after truth, 
the danger of clothing his descriptions of natural ph^iom&i* 

in 
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hi the language of hypothesis, must be very evident ; and the 
more so, when he considers the narrow views on which hypotheses 
must be formed, in the present state of geological science. 

It may be difficult to form a regular and general principle of 
classification, independent of some hypothesis respecting the for- 
mation of the strata ; — a difficulty perhaps to be removed, only 
by more complete information respecting tjie stratification of 
other parts of the globe: however, as far as relates to this island, 
the strata might be arranged, according to the order in which 
they follow one another, beginning at the highest in the series. 
No doubt mistakes will sometimes occur, in assigning each stra- 
tum its proper place in the series, but in the progress of the 
science, these will be corrected. 

The attention of geologists is earnestly called to this, or to 
some superior arrangement of the British strata; for were such 
an arrangement once made, and a proper and scientific method 
of describpg the phenomena adopted — the number of observers 
would sdMnucrease, and the knowledge of this important branch 
of geology would make rapid advances towards perfection. 

The landed proprietor will soon find it as much his interest, to 
know the nature of the strata that form his estate, as to know 
’the number of acres it contains, and a correct mineral survey of 
his property, will form an useful and valuable appendage to the 
plan of his estate. And in thus ascertaining the value of his own 
property, he will have an opportunity of forwarding the progress 
of science, by adding the result of his immiries tn the common 
stock ; — every mine that he opens, ev' he sinks, will 

either add additional facts or confirm those already known — even 
in digging a well, something worthy of note may be observed. 
And should he previously have made himself acquainted with tlu 
principles of stratification, he w fluid then have the pleasure of 
anticipating the general results, while the progress of the work 
would enable him to ascertain the accidental variations which 
frequently occur. 

But if the study of stratification afford pleasure and useful in- 
formation to the settled individual ; how much more must it af- 
ford to the well-informed traveller !— He will no longer need to 
confine himself to hasty notices of those geological subjects only, 
that are apparent to the most careless observer-— a wider field 
will open before him, and the structure and mineral production 
of the country will form otic of the most interesting objects of 
his research, Other travellers have noticed such mineral pro- 
ductions only, as were in use, or plentifully scattered over the face 
of the countries they have passed through; but the traveller who 
knows the nature aiid principles of stratification will be able, not 
only to give more satisfactory information respecting thejninerala 

already 
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already known, but also to display the apparently hidden re- 
sources of other countries, and to furnish those data, which the 
extended- views' of modern science have rendered necessary. 

As the labour of gaining any new source of knowledge never 
fails to bring with it its own reward, by a proportional increase 
or the sources of pleasure, 1 hope an attempt to bring that of 
the principles of stratification into more general notice, may not 
be without effect. It is a branch of knowledge, which, on ac- 
count of its useful nature, is perhaps better calculated to become 
popular, than any other. In proof of the truth of this remark 
it is only necessary to say, that it includes the principles of the 
important art of draining land; — that from it the probability of 
obtaining certain minerals in certain situations may be inferred 
from the nature of the superior strata, without .the expensive 
process of boring; — that it is calculated to check the delusive 
mining projects, which have ruined thousands, and at the same 
time to encourage those which are likely to be attested with 
success; that it also points out the best methods dPworking 
new mines, as well as the most effectual means of extending old 
ones, with security and profit. I am, sir, yours, &c.&c. 

London, August 11, 1817. ‘ THOMAS TreDGOLD. 

P.S. As the recommendation of any particular branch of science 
may seem imperfect, without saying something on the means of 
obtaining it, I have subjoined the following list of works on the 
subject of stratification. Perhaps some of your correspondents 

may think pro. '. . ^?d it, with critical notices on the coin- 

j r . r acneu* 

parative merits ol me ..ters. 

Mr. Wm. Smith’s Mineralogical Map of England and Wales; 
and several numbers of the works he is now publishing, to 
explain it. 

Mr. Farey's Derbyshire Report. 

Mr. Bakewell’s Introduction to Geology, 2d edition. 

The articles u Coal” and iC Stratification” in Dr. Rees's New 
Cyclopaedia. 

Mr. Sowerby's Mineral Conchology. 

Williams's Natural History of the Mineral Kingdom. — And 
several valuable facts are collected, in 

Mr. Whitehurst’s Inquiry into the Original State and Forma- 
tion of the Earth. 

Mr. W. Forster’s Treatise on a Section of the Strata. New- 
castle. 1809. 

The Transactions of the Geological Society. 

The 25th and following volumes of the Philosophical Maga- 
zine, &c. &c. and The Monthly Magazine. T. T. 

XXI. On 
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XXI. On the Work entitled “ Chromatics f* or, jin Essay on 
the Analogy and Harmony of Colours . By Mr. T. Har- 

greaves. 

To Mr. Tilloch. 

Sir, — In youf last Number yoti mentioned the publication of 
4< An Essay on the Analogy and Harmony ,-^pf Colours/’ On 
turning over a copy of it, which I have mow by me, I remark, 
that not only are the coloured diagrams incorrect, bttt that they 
are at variance with the observations which accompany them. 
In pointing qut this incorrectness, i| is not my intention to de- 
preciate the work, hut to give the author an opportunity in a 
future edition of rendering it more perfect, should he consider 
my remarks deserving of his notice. Mv objection lies against 
that part of his work in which lie treats on the particular rela- 
tions of colours. His first example of the white, black, ami 
gray is correct ; and in the second, I merely object to the co- 
lours employed for showing the three primaries, as not precisely 
giving the tones required: — $he ultramarine inclines rather to 
purple; the Indian yellow to orange; and the red in its darker 
shade to orange. But perhaps these colours have been adopted 
for their durability. 

My principal objection is against the compound or derivative 
tints, gijpif under the denominations of secondaries and- tertiaries. 
But before I proceed, it may be proper to transcribe two or three 
passages from the work, which are in themselves perhaps unob- 
jectionable, but with which the examples given are at variance. 

In section 8 he says : “ By the union of these three positive 
colours (red, yellow and blue) in due subordination, they are 
neutralized,” &c. In section 24 u Perfect neutrality depends , 
however , upon a due subordination of the primary colours in 
which Hue. predominate* in proportion to the depth of the com- 
pound, and yellow is subordinate to red &c. Again, in sec- 
tion 21, u As the neutralization or negation of colours depends 
upon the reunion of the three primaries, it if evident that each 
of the primary colours is neutralized by that secondary which is 
composed of' the two other primaries , alternately ; thus , Hue is 
neutralized or extinguished by orange, red by green 9 and yellow 
by purple.” 

Considering all this as correct, and examining the coloured 
examples of the secondaries v and tertiaries, with reference to 
these principles, thfey will found to vary considerably. 1 
In the first place, the secondary or intermediate colour of 
purple, ought to be such a combination of red and blue, in which 
the blue should predominate, as when combined with yellow 
should become completely neutralized. But fn looking at the 
v Example, 
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fixafnple Nii, 3, we find ft besides being very inferior in jbril- 
Haney to eitheSIhe red or the bine, considerably inclined to the 
red; so that it seems composed of red and a little blue, and 
rather neutralized by yellow or black v By adding yellow, there* 
fore, it would not become but incline to 

one dr other dfith^tertianes.-- I 

The orange likewise should be ^oinpoun^ of red and yellow, in 
which the red sHbuld predominate ; hut in -Example 4, it is Found 
(assuredly pf the colour usually embed orange)* Considerably too 
much inclined to the yellow; so that^the third primary blue, in- 
stead of neutralizing, wdhld convert if Into an Idive or broken 

green. ' * * 

The other secondary colour, green, in Example 5, ‘is nearly 
correct, except that it is rather inferior in brilliancy to either 
the blue or the yellow. gg. W 

I come now to the tertiaries, by which are meant ii combina- 
tion of two secondaries, so as to produce a colour ^ which all 
the three primaries are united. $»v tlik cornbinatlbn it is .evident 
that an extensive variety m toues i# be produced, according 
to the different proportions of the two secondaries employed. 
But the author means to select such an uniiti of two secondaries, 
as shall produce an exact broken colour of that primary which 
enters into tlie combination of both the secondaries^fThus the 
tertiary produced by purple and green is required to he of a 
broken or partly neutralized blue ; which win of course, as im- 
plied in Section 22, be completely neutralized by ofange. But 
on referring to Extmple^fi, we find that the auth overproduced 
an olive, a colour in which gwenistyyeilow predomirrates; which 
might be expected from the incorrectness in the tone ^f the pur- 
ple not allowing a sufficient (putytity of it to he used for giving 
the tint required Tins Ibl i veTnstea d of being neutralized by 
the orange woulfi change into broken yellow. Hereof course 
the error is not confined to the coloured exam pVd but the name 
adopted shows the author himself to be in error. The other 
two tertiaries are likewise incorrect, — the citrine b<Mug rather tpd 
much inclined to orange; and the russet is more f a broken 
orange, than the partly neutralized red which it ought to be. 
The remaining examples are, W course, infected with, the same 
errors, as being composed of $je tqjts* and colours already dc-* 
scribed. 7 ‘ * %■ m # *' ^ 

I do not at present enter in rainy consideration of the au- 
thor^ ideas on the harmony of colours, as I have not yet found 
leisure to understand and 'consider them? But as I was struck 
with his adoption of the double triangle for the purpose of illus*- 
tration, and thejjienejral agreement of his Ideas on colours with 
my own, as ftiseried in your Number for ftl arch 1817, I was 
Vol. 50. No.232, Avgust 1S17. X tempted 
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tempted to examine that part of his work j the result of which 
examination I here send you ? and if you condor; it, as I do, of 
some importance, to art, I doubt; not of your admitting it to a 
place in your valuable publication. • ! 

' Lariij, sir, yours* 

Liverpool, Aug. If, 181 Z. ,ty* ‘ Thomas Ha RG REAVES. 
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An Inquiry into th^progn§ssive Coloruxation of the Earthy and 
the Origin of Nations | illuslrateahy a Map* of the Geo~ 
graphy of Ecclesimtical and Ancient Civil History . By 

T. Heming, of Magdalen Hall , Oxon, 


[Concluded (roll p.j$2.] 


T'hk progress which we have made already assures us that 
there are mountains so situated as Moses hath pointed out to us 
— that these mountains #p ear io jfftiu the popular Ararat of 
Armenia, or the Gordian mountains — that there are traditionary 
reports of the ark having lodged upon the mountains of Ariaiui, 
which are a part of the same tract — that there arc, abou^ those 
parts, nappes which appear to have generated i'f om Ararat, 
Go rdtfs, arid Card u — ill, which considerations, though they have 
a tendency to conriftri the declaration of Mos^h would be very 
much top flitpsy and insufficient, without some additional strength. 

“ There are some evidences of the ation of these 

parts, wliicH#ray be mentioned as correlative arguments in fa- 
vour of the general question. Megasthenes relate*, that the old* 
inhabitants 1 of India were divided into 122 nation*, all originally 
descended from the sons of NHh, before their journey to the 
valley of Shinar. ^ 

“ Neaily ^000 yeers before the Christian era, Semi r amis in- 
vaded these easfeni settlements with an army of above 4,0(X),©Q0, 
if Ctesias and Diodorus do not exaggerate (though we can hardly 
suppose theyjfto not). Staurobates, the Indian general Vidio 
we are told* met this enormous force, had, they say, an army 
equally numerous* and obtained Incomplete victory over Semi- 
ram is, who was ^ain in thel Deduct whatever may be 

necessary, to reduce these arfriies to credible numbers, and then 
the population of et^h of tlfg$ adjacent countries must have 
been, beyond a doubt, exceeutpgly great — probably, and almost 
certainly, greater, at this early pe$od, than any other contem- 
porary nations of the whole earth. 

M It is* probable, that had Armenia been theopint of disem- 
barkation, the adventurers would have reache4%hinar in much 

lees 
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less than Tigris and Euph^Hes 

are so accessible and 4h$y : and on the other hand, the distanee 
From the east of Persia, and the time of arrival at SMnar, seem to 
be much more proportions Sh'rnar and Armenia. 

“ It is improtiabie'-ihat . the Fertile plain of Jordan would have 
been destitute of pi^pt ietors for s^iong'h time as 450 years after 
the flood, arlrhhd settled^o contiguously as the Gordian 

mountains ; whence, the descent to Jordan would have been so 
facile unc 1 convenient; and we find (Gen. xiii. FI ) that the whole 
of this fine country was $?pen to th#cboia* of*? Lot, Who took 
possession of it without opposition : and here may the rapid 
progress of population be particularly instanced ; for ih a few 
i^titttries afterwards, this became the most populous district that 
earth ever contained. ^ # 

It i s probable, that ifArmenia had been the focal point, Eu- 
would have been colonized before India; but^ftjs agreed 
beyond dispute, that India was planted much earlier tbSh Europe; 
and it is moreover certain, fljhat the mlfet eastern parts of Europe 
were peopled before the western; which, had the migration been 
from Armenia, would not have been the cas^. 

“It is probable, had the first post-diluvian progress been made 
from Armenia, that Syria and Asia Minor would have become 
famous settlements before Egypt ; because, from their contiguity, 
they could not failM being soon discovered ;f and their inviting 
aspects, Ijoth with regard to climate and fertility, would certainly 
have insured the sijournijieiit of whatever colonies chanced to 
come towards them - but it is certain that Egypt wds^overspread 
with inhabitants long before Syria or Asia Minor; and it is 
therefore probable, that the first Egyptian colony proceeded 
coastwise from the Indus; wher&ts, had it passed from Armenia, 
it would most likejv have gone through some part of jSyria, and 
would, of course, have occupied it in the way to Egypt| which 
was not the ease. * 

u Although neither the perilous arduitics of mountains, nor 
the terrible menaces of oceans, were insuperable Snd daunting 
to the daring enterprisers ; yet the even valleys and less rugged 
tracks of rivers were most really pervaded: and if we search 
the surface of the whole globe, poTppot seems to distribute so 
many streams as that part of ancient Asia, whence they issue on 
both sides of the mountains from it to §aur, and run in all 
directions towards the north and towards the south. 

' “ This sublime tract of heights, though in themselves steadfast 
and durable as time itself, have, as every latter circumstance 
rolled on and umdpd its forerunner, fluctuated in name with the 
successive By Megasthenes,, Strabo, and Pliny, they 

are called l VopafaiSus, from the ancient Persian province of 
' 12 , that 
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ill At noroe. By Oluverius and Mela they are termed TuutOs 
from their being supposed to be a controu&tioii of that mountain 
—by Aristotle and Quintua Curtins they are called Caucasus — by 
Pliny, Cellarius, and Ptolemy, they are mentioned by the nami? 
of the Hyreami Montes, from their passing through the count ry of 
Hyrcania — bv Arrian they are designated as Mons Matieni — by 
others they are since called^f jitnmaleh and Hindoo Koh; but 
we know that none of these is a genuine name ; indeed, they are 
partial only, and such as have accidentally been applied to them ; 
as we learu from mgny of*, the Greek authors. But are we not 
to suppose that these important mountains, before anv Grecian 
had existence, were denoted by some name ? And is it not pro- 
bable that thev were known to the predecessors of Moses by the 
general title of Ararat? Or, may we not justify the presumption* 
that Moses, from an intimate knowledge of their character and 
consequence, endued them with the appellation of the Mountaroft 
of Ararat If 

“ Hareius denominates^ the wholg range from the Euphrates 
to the Ganges 6 the Montes Araratis.* 

“ Dr. dleylin condemns the opinion of the ark having rested 
iu Armenia, and supposes it more likely to have remained on 
some part of the Imaus mountains in India, which ure somewhat 
further north-eastward from the sj>ot which we propose to con- 
sider as the place pf disembarkation. 

a Dr. Stukelv, who has investigated the subject with the sa- 
gacity of a philosopher and the discrimination of n critic, con- 
cludes the seat of the ark, after the mx.d, to have been rather 
westward of the head of th#Indus, and about the point of each 
longitude to which the map of scriptural and classical geography 
extends. 

u We might add numerous other conjectures of the same kind; 
but the testimony of one commentator who has patience to sift, 
judgement to discern, and impartiality to decide, is of more 
weight and value than a cordon of those who copy one another’s 
errors : and as the purpose of this debate will require hut few 
more corroborations and arguments, we shall, after advancing 
one or two others which possess, in our opinion, the most con- 
sequence, bring the questioijyio ah issue. 

“ If we search to discoverithem, there may generally be dis- 
cerned some extraordinary signs of divine omniscience and con- 
trivance in every act of the Almighty Master; and it is no less 
than jnarvellous, that the grand streams of the Indus, Oxus, 
Jaxartes, with some branches of the Ganges, and a great many 
other rivers, derive their sources from about the central district 
of the thre^ principal divisions of the earth, ariji which is in that 
pact of ancient Aria, or Ariana, where we propose to consider 

that 
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that die remnant of the wreck of human nature first released 
themselves from the fabric which had saved them from the uni- 
versal catastrophe. This situation perfectly accords with the 
point to which Moses has referred us; and seems to have other* 
wise more probabilities in its favour than any other position 
which we have seen laid down. 

“ It is not here intended to be insisted, that probability ought 
to be received as proof: Imt problems of history so intricate aud 
inexplicable as the present, cannot he solved according to the 
principle of mathematical demonstration: proceeding then from 
probability to probability is the only way of getting towards the 
fact; and where numerous probabilities corroborate and support 
one another, they are, or ought to be, esteemed almost tanta- 
mount to physical truth. * 

** It must be recollected, that the principal object to be es- 
tablished from the present inquiry is, that some position, con- 
sistent with the express asseveration of Moses, be considered as 
the resting-place of the ark: and that the point to be assigned 
must have a much greater eastern longitude than any part of 
Armenia; otherwise it will be contradictory rather than con- 
formable to what Moses has so unconditionally and unequivo- 
cally declared. 

** That part of the ancient Persian province of Aria, extending 
from modern Herat, or Marat, to the country of the Gaurs, or 
according to the orthography of some, the Giaours, along the 
tract of heights called Hindoo Koh, is the place to which the 
investigation seems to Fead, as having, according to numerous 
probabilities and circumstances, most likely been the receptacle 
of the ark, after the secession of the waters from the face of the 
earth : — but before we entreat the suffrage of our readers to this 
opinion, we will abstract and arrange, in a brief form, some of 
the chiefest motives which have contributed to the preference. 

“ First — Moses declared in perspicuous terms, that* the ark 
rested on the Mountains of Ararat/ aud that the emigrants 
* journeyed from the east till they cam e to the Plains of' Shinar* 
—therefore, finding, as we do, that the mountains of ancient 
Alia in Persia are, though at a great distance, connected with 
those of Armenia, and that they relatively situated with re- 
gard to Shinar, as stated in the Scripture ; these weTe motives 
which, in some degree, influenced the inducement to propose 
them as the probable place where the ark rested after the flood. 

44 Secondly — It is not to be imagined that the emigrants prd^ 
cceded in one direct and uninterrupted progress from Ararat to 
Shinar; yet may some idea of the relative distance between 
these places formed by the* portion of time which the 
journey consumed. Aria is not objectionable on account of its 

13 distance 
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distance from or contiguity to Ships*, and the migration fitra 
one to the other may very readily be supposedto haverequired 
as much time as the Scripture signifies-^ this appafcni proper* 
tion of the time and distance w as another motive that biassed 
the proposal, . 

“ Thirdly— Some very judicious inquirers on the same subject, 
are decidedly of opinion that the ark rested somewhere ajkmg this 
tract of mountains towards Tartary or India; and their not having 
all consented to one spot is no derogation to tlve main point ; for 
they all propose a site eastward of Shinar, and therefore. dp not 
deviate from the Mosaic text. Along this vast ridge, to which 
all ascribe the memorable event, we, for the foregoing and other, 
reasons, consider Aria to be the most probable point ; and as 
this opinion is not incompatible with that of Hareius, Ortelius, 
Drs. Stukely and Heylin, Shuckford, Wilson, and other emin%| 
authorities^ we havfi^ with greater confidence, been induced to 
propose it# 

u Fourthly — From not having been able to discover any other 
primitive name of these mountains, it is conceived that Ararat 
ought not to be considered as a term appropriated to any parti- 
cular part, but to have been much more extensively applied than 
has been generally imagined ; and from the many names attached 
to places and things, in the vicinity of Aria, that appear to Have 
some jdfinity^o the word Ararat, additional instances in favour 
of the proposal have also been deduced, ■.# 

“ Fifthly— This Persian district includes the central point of 
the three grand divisions of the earth — that is to say, of Europe, 
Asia, and Africa — which, considered as so regarded in the om- 
niscience of Providence, and thereby suited for promoting in 
somewise the great scheme, was also additional weight to the 
reasons for the proposal. 

“ Sixthly — From its seeming compatible with the incompre- 
hensible wisdom and oeeonomy of the Supreme to afford facility 
at the outset to the 6 overspreading of the earth/ and as the 
courses of rivers are most free from impediments, and supply one 
of the most essential articles of human subsistence, it is natural 
to suppose that the itinerant corps would take their routes along 
the tracks of currents ; and frgm the multiplicity of these which 
are distributed northward anciioutliward from the central accli- 
vities of Aria, in a manner not- to be found in any other region 
of the earth, it was a consideration that powerfully augmented 
the force of the other motives which induced the proposal. 

4 f S^V|wthly — Herack, Yerac, or Iraq Agemi, signifying the 
coyntry of the mountains, is southward of the Caspian Sea, about 
anqienfcpyrcania. No part westward of this adopted as 

the place where the ark rested, because the SySfture objects to 

it; 
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\£t the same ridge may, because 

the Scrtj^^ that the ark rested in Armenia 

is tberefore dissofnant to the prescript of Moses, unless Armenia 
in immemorial ages extended to Hyrcania, which is not alto- 
gether improbable;-^- but it is much more likely that Ararat was 
of this, and even much greater extent, before it became con- 
founded with Armenia^ and the identity of theseMwo places, 
which ought to be distinct, has been very perplexing, deceptive, 
and injurious. — Tenacious, therefore, of a perfect faith in Moses 
and his interpreters, we must reject altogether the pretension of 
the ark having rested northward of Shinar, and adopt the more 
congruous proposition of the extension of Ararat beyond Aria, 
because there are many reasons to authorize it, and no substan- 
tial objection seemingly to the proposal*. 

Lastly — The tradition mentioned by Wilson, in his * Asia- 
tic Researches/ of the ark having lodged upon Arvavart may be 
added, because it is perfectly consonant to ScriptUfeo, and be- 
cause it is of as much consequence as a tradition can possibly be, 
on account of its derivation from an indigenous source;; tvhereaa 
every tradition relative to Armenia is from the reporift>f aliens, 
who were unacquainted with the territory for full 1700 years 
after the event they presume to recount had taken place. 

41 Having now summed up the main arguments which have been 
brought forward in this intricate inquiry; ami wj^ich, whether 
scriptural, theological, physical, geographical, etymological, testi- 
monial, or traditional, have all one uniform tendency — and are 
deemed, altogether, sufficiently cogent to authorize the conclu- 
sion, that the country of ancient Aria, in the east of Persia, com- 
prehends that part of the mountains of Ararat where the ark 
rested after the great deluge, when Noah and his three sons, with 
their wives, were all the remnant that survived to repropagate 
^mankind, we shall therefore hereafter consider ourselves warranted 
in alluding to this as the focal point whence the whole earth has 
been overspread with all the varieties that have existed, since 
the deluge, of the human race.” 

In the third chapter the author treats “ of the dispersion 
and several settlements of the descendants of Noah, whom we 
find enumerated in the book ofjjenesis.” The fourth, which 
concludes the work, is entitled ^Considerations on the time $ 

* “ May. not Ararat and Aria, also Araehosia, Ara&acia, &c. have been 
named to memoralize settlements, of the descendants of Jerah, the son of 
.1 <>k tan (called by the Arabs' Amft or Yat'ah), as Moses informs us that the 
J'lktanites were stationed from Alesha ( signifying a dcsertV to Sephaf, a 
mount of the Kq«fewhich Wells places in Persia: and Eustathius, Hierony- 
mus, &c. derive^ tHfeoctrians, Hyrcantans, Caramanians, Scythians, &c. 
from the sons of #® tan. 

the 
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the general dispersion* and the number of pers^s ^ 

— The confounding of language .—Genealogy of the Hebrew and 
Greek bibles examined.— Original nations founded subsequent: 
to the first dispersion* — The earliest nations of whom there me 
written documents; and the results and connexions relative . tot 
them which may be derived from the foregoing sketches.” 

Mr. HeiUking's valuable map, which ihouid have a place in 
every library, will be found a most useful auxiliary to all student* 
of the Geography of Sacred and Ancient History. 

An Essay on the Nature of Heat , Lioht , and Electricity . By* 

Char j jks Carpenter Bomfass, Barrister at Law . 8vo r 

276 pp. 

This is a work of uncommon merit, and will, we arc confident^ 
be well received by those whose minds have been properly dtigi~ 
pliued by the strict laws of the inductive philosophy. The autmtaf 
in his preface apologizes for offering an essay on a branch of 
natural philosophy, unsupported bv experiments of his own : 
but we think the chances are at least equal, that he would not 
have produced a more useful work, had he had experiments of 
his own to detail, and the results to explain. He has done bet- 
ter in founding his observations on the labours which others, “ in 
return for the honours so justly paid them, have surrendered for 
public use '/’—for, had he offered new experiments and new re- 
sults, the attention of the reader (if not his own) would have been 
diverted from the main object of the essay; or at least divided, 
and the author would have produced less effect. 

The work is divided into chapters, and these into sections. 
Chap . I. On the Nature of Heat. § 1. On the Materiality 
of the Cause of Heat. § 2. On Attraction for Caloric, Latent 
Heat,and Evaporation. § 3. On the Communication of Caloric* 

§ 4. On the Reflection of Calorie. § 5. On the supposed Re- 
pulsion between the Particles of Caloric — and the Elasticity of 
Gases. § 6. On the Nature of the Attraction for Caloric. — 
Chap . II. On the Nature of Light, § 1. On the Mutual 
Relations of Light and Caloric. § 2. On the Reflection of 
Light— and Visibility of Bodies. § 3. On the Component Parts 
of Light~arul the Causes of Colour. ( hap. 111. On Eeectri- 
ClTYf § 1. On the Formation of the different Kinds of Electri- 
city. § 2. On the Nature of Electrical Attraction. §3. On. 
the Frankliniau Hypothesis. §4. On the Combination of the 
Two Kinds of Electricity, and the Identity of the Compound 
Ethereal Fluid with Caloric and Light. 

It would not he justice to the author to offer an analysis of a 
work which is wholly argumentative: we shall M&efore confine 
ourselves chiefly to a statement of some of his Urolusions : 

a Caloric 
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, ^ CJakifie (for tbe reasons adduced) is certaintycontamed m evexf 
body but the coldest, and, no one will hesitate to conclude from 
analogy, in that also. If then there be in all bodies an invisible 
imponderable fluid or substance, capable of producing all the 
phenomena of heat, it is surely unphi lusophical to seek for any 
other cause of it, where this exists/' The author therefore as- 
sumes that this matter iftthe only source of heat. Jbje employs 
the name commonly used, “ caloric,” but “ without any intention 
t o express an opinion that it is a simple substance/’ — U If caloric 
be matter, it possesses inertia; and consequently, when once with - 
out motion, unless acted on by some other body, it would re- 
main for ever at rest.’* — u The only powers by which matter 
unaided can act upon matter, are attraction and repuJsioii/ , ~ 
Opposite powers in similar bodies where one is sufficient are re- 
jected iu sound philosophy but we cheat ourselves with terms* 
What is “ radiation*’ hut another name for u repulsion?” 1 — “The 
law is universal, that all bodies attract calori£— but the degree in 
which they attract it is different in different circumstances/* — 
“ That which has been called latent heat is only the effect of 
an increased exertion of the attraction for caloric, produced by 
the modifications of the attraction of cohesion/* 

For the reasons stated by the author, u caloric must necessarily 
he imponderable/’ — Though the passage of caloric is produced 
simply by attraction, the phenomena are modified by circum- 
stances. “ Motion is given to caloric at its issuing from the 
heated body. But the attracting power continues to operate ou- 
tlie caloric as it proceeds, and with a force increasing as it ap- 
proaches the attracting body; consequently the motion , is con- 
tinually and increasingly accelerated. The ray strikes therefore 
Upon the attracting body, with a force greater than the then 
acting attraction, by the stun of the force of all the attraction 
preceding* Suppose the body attracting the caloric to be per- 
fectly hard and impenetrable, and the rav would rebound or 
he reflected ; the then exerted attraction which alone would tend 
to continue it in contact, being so evidently less than the force 
of the attraction accumulated through its whole progress. Al- 
though no body is impenetrable to caloric, it is generally ad- 
mitted that the particles of every body are so. All the caloric 
therefore, which should not pass between the particles, but strike 
immediately on them, would be reflected as though it impinged 
on a body perfectly hard and impenetrable.* Accordingly, it i*. 
found by experiment, a very large portion of caloric is re- 
flected from some bodies to which it is attracted. Metals par- 
ticularly, attract caloric with considerable force, in proportion to 
their volume i highly polished, a very small part is able 

; ' to 
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to penetrate them. Suppose then a plated to 

attract caloric from a distant object. particles of Caloric 
will strike upon its surface, but the greater phrr^ 
to enter i& ^.That part of the ray of caloric ; ‘th^foii|^ which 
cannot penetrate; impinging* upon the polished me®i with a 
fcuw$pfeater than the attraction at the surface, and its elasticity 
being perfect, it will rebound or be rcfteted, with a forbe equal 
to the excess ; the attraction acting up&n it on its return, with 
a continually decreasing, retarding power. If, however, another 
body be placed so as to exercise its attraction in the course of 
the reflected ray, the retarding attraction will be opposed by the 
forbe of that attraction, and the course of the returned ray will 
he continued. If the heated body be placed in the focus of a 
concave metallic mirror, the caloric would be attracted by it, 
and almost the whole quantity attracted, would be reflected fepnfc 
its polished surface in parallel lines. The metal, however, -tfoee 
not act with an equally retarding attraction upon the rav of Ca- 
loric, because a eoncafb mirror will always attract with the 
greater power, objects in the line of its foeir*. This will be very 
evident, n that ray be considered, which impinges upon the ex- 
treme circumference of the mirror, when it will be perceived, 
that on its return, at the same distance from the part on which 
it struck, it will be much less under the influence of the attrac- 
tion of the mirror, than in the heated body situated in the focus. 
This difference of attraction must have a very considerable 
effect; for a small force will convey a ray 'of caloric to a great 
distance, as may be easily imagined from its usual wonderfully 
rapid motion. And if a small direct force be sufficient, a small 
excess over a counteracting force is equally effectual. If the 
retarding attraction therefore, of the first mirror, with all its op- 
posing circumstances, be but in a small degree less than its ac- 
celerating attraction# caloric may be conveyed to a considerable 
distance. But the small force with which the caloric passes 
from the mirror, beyond the distance of the heated body, Being 
only the excess of the direct over the retarding attraction, does 
not lessen the quantity, in the same degree, as it would if it 
arose from a small power of attraction. The quantity passing 
is that which is attracted by the mirror from the heated body, 
with the deduction of that Quantity which the mirror itself re- 
tains, and that which will be retained by the attraction of the 
atmosphere, and other such circumstances. If a second mirror 
be then placed opposite to the first at a moderate distance, the 
rays will Impinge upon it, and most of them bo reflected to its 
focus. The second mirror will not only reflect, the rays which 
strike upon it/ it will also assist their progressiV 

tion 
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tion far attraction should fe^great, it would 
a^FecJt^tjMNt . -3?^for. instapce* a piece of ice be 

placed in the focus of the second mirror, the ice* will rapidly 
absorb tbf rays of caloric, and attract the caloric from its sur- 
face. TlAjf will increase the attraction of that mirror, and con- 
sequently increase the rapidity, and the force of the whole pro^ 
cess. T&e surface of tb|i$ first mirror will have..its> :gttraiCtioii 
increased, and the temperature of the heated body will more 
rapidly fall. The effect of a single mirror in reflecting caloric, 
passing from a body placed opposite toil, at a moderate distance* 
may be explained upon the same principles. The caloric in thasfc 
instance would be simply attracted by the mirror, and reflected 
directly to its focus, and would raise a thermometer placed there* 
with & power greater than without the mirror, in proportion to 
thecooc'ciitration of the rays. The same laws* which exist in 
other cases in the attraction of caloric from body to body, re- 
gulate its conveyance in these cases from the heated body to the 
mirror, between the two mirrors, and from the second mirror to 
the colder body; — the mirror, only being required com- 
posed of a substance which attracts calorie, without readily per** 
milting its entrance into it.” 

The author next examines the supposed repulsion between the 
particles of caloric, and the elasticity of gaseous bodies. The 
increase of the volume of bodies by the additictn of another suh T 
stance — even if that substance be calorie — is what ought to take 
place, ami furnishes no proof of Lite existence of impulsion. Caloric 
causes not repulsion in gases, but expansion; and they obtain 
or relain the substance which causes this expansion by attrac- 
tion. We have no evidence of the existence of a power of re* 
pulsion. 

All solid bodies when raised to a certain temperature become 
luminous. Light is communicated with caloric, and in some 
proportion to it. It must be conveyed either by some affinity 
which it has for caloric, or all bodies must have an attraction for 
light, in some proportion to that which they have for caloric. 
The latter is the more probable hypothesis. Bodies are not 
luminous by reflected, but by emitted, light; and they emit it in 
consequence of the attraction of some other body : if emitted 
directly to the eye, “ it must probably be by the attraction off 
the eye. Nor is it probable that the ifuantity- of light, required 
for vision, can bear more than a very minute proportion, to that 
emitted from a heated body. It is probable therefore, that; what- 
ever relation light may have to caloric when bodies are luminous, 
the light which enters the eye must do so in the same manner 
ancj be governedii^be same laws as the caloric. But if |j|ght^ 
be capable of pmKing expansion, and bo attracted, and con- 
tained 
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tamed by all bodies in the same manner and proportions, a* 
caloric, what difference can we state as existing between them, 
except that motion, by which, whenever possessed by caloric, 
bodies are rendered visible ?” 

u Bodies are luminous by light emitted : they are visible by 
Kght reflected from them/* — u If a red-hot hall be placed in 
the focus of a concave mirror, both tltfe light and the caloric will 
be reflected by the mirror, and may be collected by an opposite 
niirror and^gain reflected, in the same manner as caloric lias 
been before described .” — u Bodies are seen by the light which 
they themselves attract/* In proof of this — 6< their colour arises 
from the nature of the light which impinge* on them. Thus 
a coloured ray, separated by the prism, or other means, gives its 
own hue to every object on which it is thrown. If therefore 
bodies had no influence in regulating the nature of th^ r^W of 
tight which should approach them to be reflected to produce vi- 
sion, their colour would always depend upon, and vary with, 
their situation. This, however, is shown by every moment’s ob- 
servation not to be the fact. The experiments last referred to, 
are directly adverse to the theory suggested bv Sir Isaac Newton 
on the subject. He supposed, that all the rays that fell upon any 
body might be absorbed, except that part which formed its co- 
lour ; and the reflection of that part of the ray, rather than any 
other, he suggested, might arise from the difference in magnitude 
of the particles of light. If this hypothesis were just, a sepa- 
rated coloured rav ought to he wholly absorbed by every body 
not of the same colour, instead of giving them a tinge unnatural 
to them. Upon that theory too, no part of a ray of light could 
be reflected more than once between bodies of different colours ; 
and every kind of body, except that which absorbed the smallest 
particles, would reflect, oil account of their magnitude, smaller 
particles than those which it received. The division of the solar 
ray, however, by that truly wonderful man, has been the chief 
discovery yet made respecting the nature of light, and the most 
probable guide to all others which may be made in future;” 

in the third section of Chap. II. the aim of the author is to 
show that light is a compound ethereal fluid composed of only 
two simple fluids, combined in different proportions according to 
circumstances? anc^that caloric is another modification of the 
game compound ethereal substance. We cannot convey an ade- 
quate idea of the arguments by which this is enforced, but by in- 
serting it entire, which we shall do as soon as we ean make room 
for it. 

On Electricity, the conclusion of the author is, that the two 
electricity which are known by thejljpies of negative 
^nd pbfi4tive are, in their combined state, ioRmeally the same 

fluid 
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fluid withcaJoric and light: but for the reasoning by which he 
.supports tiiis opinion we must refer our readers to the work it* 
self. 

Under the title u Conclusion,” the author proceeds to con-* 
shier the u effects of magnetism, which bear so near a resem- 
bfance to those of electricity, as to leave little doubt that the 
causes must be very similar*” The explanations offered, assume 
that there are two ethereal fluids — as in e ie ct ric i ty — in fe r r ed 
from u incontrovertible experiment.” 

The fol leaving works have just been published: 

The Principles and Application of Imaginary Quantities ; to 
which is added some Observations on Porisim, being the first of 
a Series of original Tracts on various Parts of the M&theixiiitics, 
Bv ljenjnmin Gompertz, esq. 

^V.ti unlimited Daily (Calendar, serving for every year, before 
and after the Christian sera, both for the old and new styles. By 
J. Garnett. 

A Treatise, containing the results of numerous experiments 
on the preservation of timber from premature decay, and on the 
prevention of the progress of rottenness, when already com- 
menced in ships and buildings, and their protection from the 
ravages of the termite, or white ant; with remarks on the means 
of preserving wooden jetties ipid bridges from destruction by 
worms. By William Chapman, M.R.I.A. Civil Engineer, &c. 

Mr. Thomas Forster has just published a Sixth Edition of lib 
Observations on the Natural History at id Brumal Retreat of the 
Swallow ; illustrated by hue engravings on wood, by Willis, and 
interspersed with Anecdotes. To which i| added Extract# .from 
a Journal of Natural History, and a Catalogue of Birds which are 
found in the Island of Great Britain. 

He has likewise published Observations on the Casual and 
Periodical Influence of Atmospherical Causes on the Human 
Health, and Diseases, particularly Insanity; with a Table ofKe- 
Terence to Authors who have written on Epidemical and Periodi- 
cal Diseases. This work is illustrated bv some novel eases, and 
the author endeavours to place the periods of insanity and other 
disorders of the brain and nervous system in the most important 
point of view, from the necessity of beginning the curative pro- 
ceeding at particular stages of the disorder. He classes the at* 
mospherical influence into two sorts : 1* That which appears 

casual or happens at uncertain periods, exciting epidemics and 
other atmospherical complaints. 2. That which has observ- 
able periods: — this he subdivides into annual, monthly, and 
daily periods. ; ^|ji^potices also certain other • periods 
long exclusively wfmrtievilar diseases. The tract is interspersed 

with 
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with anecdotes, and concludes with bn "Sui- 

cide^ which place that crime in a new 

as frequently resulting from a slow and often unperceived sort of 

Mir. William Phillips, of Tottenham, has published a small 
teork oh Astronomy for those unacquainted with the Mathema- 
tics. He therein mentions that a work on Meteorology is forth- 
coming from the pen of Mr. Luke Howard. 

Several more works from Dr. Spurzheiin are expected from 
Paris in the course of a short time to be published in England. 

Decorative Printing . — It is now some time since Mr. Will jam 
JSavage issued Proposals for publishing Practical Hints on De- 
corative Printing, illustrated with fac-similes of drawings pointed 
m colours by the type-press. The preparations for this singular 
and unique publication arc, we are happy to say, in a siafe : $f 
great forwardness. We have seen some of the ernbeHishm$mli& f 
imitations of water-colour draw ings, so dose as not to be di- 
stinguished from real drawings. They are produced hy-tfie ap- 
plication of various tints by means of a succession of blocks, so 
m&haged as to produce all the gradations of light and shade, 
without"" the least harshness or confusion. By this means the 
finest drawings maybe multiplied to an inconceivable extent— a 
desideratum 'which promises to lie oFthe greatest advantage to 
science, especially in all the different departments of natural 
history; putting it within tlie power of n traveller, at a compa- 
ratively small expense, to lay before his readers correct repre- 
sentations of the various objects with which it may he desirable 
to illustrate his work. But these, though important objects, are 
in one^ense but secondary in Mr. Savage’s work. He not only 
shows by his own specimens that all this is practicable; but he 
gives the necessary instructions to enable others not only to ex- 
ecute and apply the different blocks, but to prepare all the va- 
rious inks and tints necessary for these and for every species of 
JetM^ress printing. On this point the instruction to be 'com - 
miuilcnted is most important, as he has brought to perfection 
the art of making printing-inks without the least particle of oil 
entering into their composition, or af\y thing that can sink into 
tHe paper, or spread from the impression and discolour the paper* 
This is an object of the greatest value; for numerous publica- 
tions, ** 11 every degree of attention has been bestowed by 
the printer,- tire often rendered of comparatively little value, in a 
short time, by the discoloration of the paper occasioned by the 
spreading of the oil. We are sorry to observe that Mr. Savage 
has limited his impression to what "we considers too small a 
number for a work of so much value, 100 ImB^iihperittl 4 to) , 
and 450 small (demy 4to): for, as the blockFare all to be de- 
stroyed 
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•troyed *s aocm ||ll».?wqA' is printed, many who may wish af- 
terwards f copy, and to whom it might prove highly 

serviceable, 43i.sappoiti ted ' t ** ; 

Km VanttiiM -dfuirt .—AH the variation charts 
Jishcd* have been only transcripts of Dr. Halley’s origirtalehart, 
with few corrections for the change of variation since his time, 
and none of them extending beyond the Atlantic and Indian 
Oceans . Navigators have therefore long regretted the want of an 
accurate variation chart, comprehending the whole circuit of the 
navigable ocean and seas of our globe. To supply this want* 
Mr. Thomas Yeates has, with much labour and care, constructed 
a variation chart of all the navigable oceans and seas between 
latitude 60° north and south, from accurate documents obtained 
of Spanish surveys in the Pacific Ocean; journals at the Hydro- 
graphical Office, Admiralty; and at the East India House; eol- 
WSw With tables of the variation recently formed from the ob* 
servations of different navigators. This chart is delineated on 
a new plan, all the magnetic meridians being dfawn upon it 
throughout, for every change of one degree in the variation; and 
it will be elucidated with explanatory notes, and a brief stalb- 
ment of the late discovery of an aberration in the variitfdfty r# 
suiting from the deviation or change of a ship’s head from the 
magnetic meridian, accompanied by the rules invented by the 
late Captain Flinders for correcting the same. It is to be pub- 
lished by subscription (price half-a-guinea) at Messrs. Black, 
Parhury, and Allen’s, No. 7, Leadenhall-street; Mr. E. Trough- 
ton’s, No. 136, Fleet-street; and Mr, Bates's, Poultry, 


XXI 1 1 . Intelligence and Mis cel Ian eons Articles , 

To Mr. Tilloch. 

t b yV/ 

Rm, — 1 beg to add something explanatory relative to 
pression of mine in the communication you were pleased 
sert in your last Number. M I said that the safety promised by 
the Davy' was questioned by those “ who ought to have known 
Letter." Certainly there never was any thing more un philoso- 
phical than the opposition it met with from them, and this even 
continued after it had been proved secure in the mine itself. 
Some raised their voice against it who never saw it, and had only 
heard of if through the medium of imperfect description. Otters 
had seen it, but such had never made the experiment, and they 
yet rudely questioned its efficiency. Others still more daring, 
subjected it to e^Mments totally Unconnected with the pftte- 
df the mij^and, determined to pervert its valu#%awte 

a false 
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a false estimate of its merits. Such is HtefaHy a portraiture of 
the character of the opposition made totheintroduetiofn of the 
safety-lamp. I submit it to the liberal and enHghtenedmiml, 
.Waiter it Would not have been more 

j trotted whether this instrument, introduced with such important 
recommendations, i^as really so wondrously endowed, and then 
to have jjpven their opinion on its value or demerits? 

, Having paid considerable attention to the action of vegetable 
and animal poisons on the system, — the article which appeared 
in your penultimate Number, On the Poison of the -Viper, could 
not tail to interest me. I have long believed that animal poisons 
could be received into the system without injury, and that to 
produce their proper effect they must be introduced info ike cir- 
culation . r The conclusions of the paper in question are beauti- 
fully corroborated by the following extract from h letter to toe, 
by Mr. Campbell, the African traveller: 6e The Hottentots 
lieve, that if they su/allotv the serpent’s hag of poison, avsttOg : Or 
bite from a Serpent will do them no harm. Several^ of my 
Hottentots ;|gsured me they had done k;— one, who deserted it, 
was a Ckri%lum^ who I think would have sooner submitted to 
have litCll torn to pieces by a tiger, than to have uttered u MU 
berate Ite r so i fully credit it.” 

The article in Dr. Thomson’s Annuls for last month, On the 
Test for corrosive Sublimate, &c. calls to my mind a very ex- 
cellent and delicate one for the detection of mercurial sates.-— 
Hub a little corrosive salt or calomel on a piece of silver, or suf- 
fer a drop of a solution of muriate of mercury to rest upon it ; 
a stain of a coppery colour will be left, and this, after a very 
high degree of dilution. 

If I might be permitted to remark on Mr. TatumVJ^pe^,y- 
ments on Vegetation, I would say that they are liable tOa#3p|(|jt^ 
and as great objections as any other that I have seen det&$l&!t. 
They were subjected to a confined instead of a free atmosphere, 
and to mercurial cffiuvia — the temperature of the- included 'me-, 
diipli^ was unnatural, and they wqpld be excluded ton those 
thousand sources of vicissitude which constitute the spnftg of all 
their I shall still hold unchanged thc opinion l have 

long ^Iftliined as the result of direct experiment ; namely, that 
t)ie <$£antity of carbonic acid evolved by plants will bear but a 
pitife^ ^roportibn to the floods of oxygen poured out upon the 
atmosphere fey the ^exercise of the vegetative functional*- Mv 
therefore rests contented on the experiments of Priestley 
ana tngejihousz since corroborated, in contradiction to those of 
Ellis apd Tatum. These observations wilt ^peive additional 
weight from the following deductions. It i$ that oXy- 

gpntiiiwlved from plants during the slmuh&tf ligkt, &nd that; 

vegetuftiou 



Blow-pipe,~*fGalva?ik Troughs', *1# 

vegetation will continue mmtmt Wealthy in 
tar bomb function* acMiffi^ei^y ^ 

from is evident from the _ 

oxides -of w<iu me k^hliful to the animal ^ctmetifjv ■ 

destructive to the process of vegetation. if the 
gas wasatall eqoi valent to the oxygen »et ^fiee, whence comes 
the carbon wb&b builds u$> the curious structure of ihe|daiit ? 
The partial quantity of carbonic acjdwbich plants respire* is 
evolved during night ; and this being condensed by the cool of 
the evening, and mingling with the dews of this season of repos?* 
will not deteriorate the atmosphere, but be .absorbed by the soil 
on which it falls, and minister anew to the requirements of the 
plant. Besides, in winter, the plant being denuded of its foli- 
age fc**s its inspiratory and expiratory organs comparatively 
suspended ; while the period when these powers are uncontrolled 
a*yi most active is marked by u much longer sojourn of the $u& 
akqyl the verge of the horteon. And I may add ioxopclurion, 
the sentiment of Brisscau Mirbel In Europe, while our vege- 
tables, stripped by the severity of the season of then foliage nq 
longer yield the air contributing to life, the saiutan^as U j>0|pg 
to us by trade-winds from the southernmost regious ;i 6f.|!^^te|t» 
Winds from all quarters of the globe intermingle thus riic various 
strata of the atmosphere, apd keep its constitution uniform in 
all seasons and in all elevations/’ 


Being in the luibit of frequently experimenting with the hlouv 
pipe of condensed oxygen and hydrogen, Dr. Clarke’s late com- 
munication in Dr. Thomson’s A muds of Philosophy afforded me 
particular interest. Besides oil from its tranquil ebullition aft* 
Itn;cjmg no index of safely, the disadvantage ppiujjed out is as 
jgfllmed.as important. During my course of chemical lec- 
mmm ree nock, 1 ufced water iu the safety cistenj, .and my 
^pmoients were splendid and imposing. In the use of this 
lipstrumeut at Paisley, in my late lecture, the illustrations were 
feeble in effect and un imposing, ami I have often since wondered 
at the jdrctmistance ; — now ; ut this time I used oil instead 
ter, artfOir. Clarke lias tpjjfemately solved the question. It ap- 
pegrs then that oil will never do. 

I may conclude these miscellanea by adverting to a very cu- 
rious circumstance which occurred to me here during mv lecture 
on galvanism. I used three ^OugW vyijdi /riad^ upon 

the principle of Dr. Wollaston. The . fluid/medium , .emplbyed 
was diluted nitric and muriatic acids. -jr hacf omitted inad- 
vertently the h^AUtiful experiment pf the ignition 1 of platitsiim 
wife, until theacripn of the troughs was so feeble tha| ft would 
not affect a kaj^s^breadth of the, metal. I immediately pro- 
posed, by wafvfiwMperiment, to withdraw the plates .ratfS’ jflje 
Vol. 50. No.232. August 1817. K cells, 
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cells, and tty the effect ofa few minutes’ exposure to the almo* 
sphere*— the ofect was singular and interesting : for when the 
plates Were retiirned, upw&msrfsix inches ofthephitniutri wire 
^|j^.;tiista»tly exalted to a white heat. This important result 
immediately bring to your recollection some analogous ex- 
periments of Mr* jun.) and it follows that by the appli- 

cation of mechanism to raiaehnd loWer the plates*, we can at 
pleasure renew if not increase the action, without additional 
acid* I have frequently repeated this since, and always obtained 
ah increased action. Your obedient humble servant, 

Wlrttehareo, A«g. 18, >817. * J. MURRAY, 

WATER-SPOUT, . . \ ' 

■ : >X :'••• ' 

It happened to she editor of the Monthly Magazine, on - the 
27th of June, about seven in the evening, to witness 'the 
tion, operation, and extinction of what is called a water - ; 
a phenomenon which in all ages has puzzled philqs<^i^ 
encouraged the superstition of seamen and the vulgar* Was 
in the houswcorth of the chapel at Kentish Town, and bis at- 
tention was drawn to a sudden hurricane which nearly tore Up 
the shrubs and vegetables iu the western gardens, andfilled the 
air with leaves and small collections of the recently c\it grass. 
Very dark clouds had collected over fhe adjoining country, and 
some stormy rain accompanied by several strokes of lightning 
followed this hurricane of wind. The violence lasted a tew mi- 
nutes; and the writer being drawn to the eastern balcony, it was 
evident that a whi I wind agitated the variety of substances which 
had been raised into the air. The storm proceeded from west 

over Kentish Town towards Hol- 
loway. In about five minutes, 
in the direction of the latter 
place, a magnificent projection 
was visible from the clouds, like 
that on the margin : 

It descended two-thirds of 
|||||di9tauce from the clouds 
towards the earth, and evi- 
dently consisted of parts of 
clouds descending in a vortex, 
violently agitated like smoke 
from the chimney of a furnace 
recently supplied with fuel. It 
then shortened, and appeared 
to be drawn up towards the 
stratum of clouds; and presently it a$sume|||be following ap- 
pearance: . 

* As in Mr. Pepys’s Apparatus,— E d. 




14 ? 


ItfinaHy drew itselfinto tfife 
’ j ' ' ( '* clodd} fci it '¥ srtiaft ;C&h% &t 

projecting* thtead, bf vmhg 
' v ' size and IhBng’th 

/ ■ fir / . ; tei| minutes. ' " At Itb e 

f .* # for half in; liour after, a severe 

stohn of ram was visibly failing 
from the mass of clouds connected with it, the extent befog ex- 
actly defined fey the breadth of Holloway, Highgate, and Horn- 
sey, About two hours after, on walking from Kentish ToWW to- 
wards Holloway, it was found that one of the heaviest torrents 


of rain remembered by the inhabitants had fallen around the 
foot of FRghgate-hill ; and some persons having seen the pro- 
jecting cloud, an absolute belief existed that a water-spout had 
the crossing of the new and old ro^ds* .On proceeding 
tOWiwds London, various accounts, agreeing with the superstition 
or preconceived notions of the bye-standers, were given j but in 
the farm -yard at the three-mile stone it appeared that some hay- 
makers were stacking some hay from a waggon whph stood be- 
tween two ricks, that the same whirlwind which passed over 
KfUtish Town had passed over the loaded waggon with an im- 
petus sufficient to cany i£, above twenty yards from its station, 
and to put the men upon lit and on the rick in fear of their lives. 
Passing tlie road, it carried with it & stream of hay, and nearly 
unroo^ng a sited on the other side, filled the air to a great height 
with fragments of hay, leaves, and boughs of trees, which resem- 
bled a vast flight of birds in progress across the interval between 
the London road and Duval's Lane, towards Hornsey Wood, 
The family of the writer, from his residence a quarter of a mile 
nearer London, beheld the descending cloud, or water-spout, 
pass over the spot; and they saw its tndii, which, a| the time, 
they took to be a flight of birds. They afterwards beheld the 
descending cloud draw itself upward, and they and other wit- 


nesses describe it as a vast mass of smoke working about in great 
agitation. To them it wa$ nearly vertical, in a northern <Mfc- 
tion ; and to persons a of a mile north it was nearly ver- 

tical in a southern directiiSEVnnd all agree that it drew itself up, 
without rain, at a short distance to the east of Duval’s Lane, 
i$vi that it was followed near the earth by the tf|4n of light bodies. 
It appeared also, on various testimony, to down in a 

graduid and hesitating manner, beginning -with^^rt of knob in 
the cloud, and then descending lower, <and;^ 
about, till it shortened, and gradually drew itself into the cloud. 
The inferences, therefore, of the editor, from what he ^aw arid 
heard, are as foltow ; . , v, “ ’ 

K 2 1. That 
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1. That the phenomenon called a watsr-spout Is n mere col- 
lection of clouds, of the same rarity as the nliH#^||enoe they an* 
drawn, 

2. That the descent is a mechanical effect of a whirlwind, 
which creating a vacuum, or high degree of rarefaction, extend- 
ing between the clouds and earth, the clouds descend in it by 
their gravity, or by the" pressure of the surrounding clouds or air. 

3. That the convolutions of the descending mass, and the 
sen^ble whirlwind felt at the earth, as well a$ the appearance of 
the commencement, increase, and decrease of the mass, all de- 
monstrate the whirl of the air to be the mechanical cause. 

i. That the same vortex, whirl, or eddy, of the air, which 
occasions the clouds to descend, occasions the loose bodies on 
the earth to ascend. 

5* That if in this case the lower surface had been watery the 
same mechanical power would have raised a body of foam^ va- 
pour, aud water, towards the clouds. * 

6, That as soon as the vortex or whirl exhausts or dissipates 
itself, the phenomena terminate by the fall to the lower surface 
of the light bodies or water, and by the ascent of the cloud. 

7, That when water constitutes the light body of theiddh’ 
surface, it is probable that the aqueous vapour of the cloud, by 
coalescing with it, may occasion the clouds to condense, and fall 
at that point, as through a syphon. 

8. That if the descending cloud be highly electrified, and the 
vortex pass over a conducting body, as a church-steeple, it is 
probable it may be condensed by an electrical concussion, aud 
fall at that spot — discharging whatever has been taken up from the 
lower surface, and producing the strange phenomena of showers 
of frogs, fish, &c. Sec. 

9. It appears certain, that the action of the air on the mass of 

clouds, pressing towards the mouth of the vortex as to a funnel 
(which in this case it exactly represented), occasioned such a 
cqpdeusation as to augment the simultaneous fail of rain to a 
prodigy. Jjj|: 

A water-spout appears, therefdp to be produced by me- 
chanism easily understood. But the writer would ask, whether 
for important oeconomical purposes it may not be possible to 
imitate this mechanism by erecting hollow cylinders of wood or 
iron, and exhausting them of air by vessels in communication 
with them, or by heat, so as to produce the vacuum of a whirl - 
wind, and, by consequence, the condensation and fall of clouds, 
whenever rain might be urgently wanted for purposes of agricul- 
ture? 


STEAM- 
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: STEAK-BOAT. 

We have omitted in its proper place & note relative to the 
Plate given with the article on the Steam-Boat, in the present 
Number. The dotted lines at the side of the j»ddle-wheelrareA 
intended to indicate that the wheels may be made to occupy 
the whole breadth of the stem of the vessel. 

r 4* 


MALVERN WATERS, 

A correspondent having requested information respecting; the 
analysis of the Malvern Well, alluded to in p, 231 of our la*t 
volume, we insert the result from Dr. Philip's work on this 
subject, published so far back as the year 1805, 

The contents of one gallon of the holy well water are ; 


Carbonate of soda . . .g** . . . . . 5*33 grs* 
Carbonate of lime . 1*6 


Carbonate of magnesia 0*9199 

Carbonate of iron ............ 0*625 * 

Sulphate of soda 2*896 

Muriate of soda . i ..... . 1 *55# 

Residuum * < . 1*687 

%■: ■ — 


14*6109 

Of the water of St. Ann's Well, Dr. Philip gives the following 


as the contents of a gallon : f 

Carbonate of soda 3*55 

Carbonate of lime 0*352 

Carbonate of magnesia . . . 0*26 

Carbonate of iron 0*328 

Sulphate of soda 1*48 

Muriate of soda • . 0*955 

Residuum . 0*47 


,, 7*395 

ANC fJNT COAL-MINES. 

A Dublin paper giveS^fce following account of the ancient 
coal-mines lately discovered at the Giants’ Causeway: 

u There were five pits of coal opened in Port Ganneye, west pf 
the Giants’ Causeway; the westernmost of which is 244 feet 

* This residuum was found to be insoluble }n the sulphuric, muriatic, 
and nitric acids; also in solutions of the alkaline carbonates and of am- 
monia, aud ia alcohol; but with the assistance of bent dissolved very ra- 
pidly in a strong solution of potash or of soda. The author concludes, that 
this residuum consists of particles separated from the surface of the glass 
retort by the actio^f the water when boiling,, and that the 9oda is the 
principal agent in producing this separation. 

K 3 above 



150 Steam Engines. ^Geokgiwl Curiosities at Houghton Hill. 

above the level of $he sea at half tidfc, and ^omthence to the 
top of the precipice 44 feet. ; ■ , v 

fC In . i$p>rt of the Giant*’ Causeway, thefe were two 

pit® j the westeriilhost 1 99 feet f^om the level of the sea— and 
from the pit to the top 70 feet! ' The distance from the first 
altitude taken at PoitJSanneye to that in Port Noffer, is 80 
perches. ^ 

?* The people who found the coal, w|th difficulty and in some 
places great danger, threw off the pillars to get at it, and could 
not pursue it further than cleared, as they had no method of 
supporting the vast mass above it. 

“ The stratum of coal dips into the land in a southerly direc- 
tion; and from the altitudes tjtjkcn it appears that it lowers as it 
approaches to the east * 1 is 

“ Several trials at different places have been made to find coal, 
but none gprth following, except under columnar basalt, above 
which is a stratum of irregular whin -stone, then basalt pillars at 
the top. Tl\j? depth of the good seams of coal is from three to 
five feet ; the upper coal, on which the pillars rest, is a soft 
mossy coal; the wooden coal is in the centre, and the besjLMjd 
more solid at the bottom of the pit. The blocks of wooded com 
lie nearly horizontal, in an east and west direction across the 
face of the promontory. One of those blocks is so large in the 
east pit, Port Ganneye, that four men with two crow-irons could 
not turn it out. "* 

“ The land, from the precipice to the southward falls consi- 
derably.” 


STEAM ENGINES IN COKNWALL. 


The following weni the respective quantities of water lifted 
one foot high withTfhe bushel of coals by twenty-nine engines, 
reported by Messrs. Leans’, in the month of July. 


21 common engines averaged 
Woolf’s at Wheal Vor 
Ditto Wh. Abraham . . 

Ditto ditto . . 

Ditto Wh. Unity 

Daleouth engine 
Wh&it Abraham ditto 
United mines ditto . . 

Wheal (thance ditto • , 


Pounds of water. 


21 

365 


7,581 

5,637 


4-1,987,270 

25,253,888 

32,590,596 

43,028,638 

35,089,486 

32,094,036 

37,888,798 


IahmI per square 
inch in cylinder. 

various. 
15-4 lib. 
15* 1 
3*7 
131 
11*2 
10-3 
17 9 
130 


GEOLOGICAL CURIOSITIES AT BOUGHtOM HILL. 

The workmen employed in cutting through Boughton Hill, 

Kent, 
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Kent, have]#ejy 

surface, in ■- aiie #!!£;< 

lead** so' pure that when 
tre; the aurfMg is cover^ i#th a^ 
e em$ 


appearance 



time# their de- 
^e%jfeary atra- 


When 

conjecture can befarmed as 
position; for neither local circumai 
turn in which they were found, can Etai 4 # ex- 
planation. .Several shells have secondary 

stratum, one of which is particulimy in 

its interior a mass of minute crystals of seleiute^ whkh seems 
clearly to prove that the crystallization of this mineral has taken 
place subsequently to the deposition of the shell, and therefore 
may be considered, comparativejj^peaking, as of recent forma- 
tion. The fossils are carefully effected by a gentleman in the 
neighbourhood, and are intended to be exhibited at the cottage 
00 the hill, whenever their number shall be worthy o£#otice. It 
is a singular circumstance, that the masses of clay which acci- 
dentally fall down exhibit, in every instance which has yet oc- 
curred, ah inclined plane of 45 degrees — and the surface of these 
which the workmen call slips, are covered over usually to 
the depth of a quarter of an inch, with an exceedingly soft species 
of clay, of a blueish colour. The work on the hill is now going 
on very well, considering the difficulty which arises from the 
falling in of the earth at the sides from the want of tenacity in 
the clayey soil. 


NEW NANOMETER. 

We understand (says an Edinburgh newspaper) that an instru- 
ment has lately been invented by Adie, optudan, Edinburgh, which 
answers all the purposes of the com nmlplarometer, and has 
the advantage of being much more portable, and much less liable 
to accident. In this instrument the moveable column is oil, in- 
closing in a tube a portion of nitrogen, which changes its bulk 
according to the density ofthe atmosphere. Mr. Adie Iras jjffven 
it the name of sy mpu s r; wljpr (or measurer of compression). One 
of these new instruments was taken to India in the Buckingham- 
shire of Greenock; and by directions of Captain Christian, cor- 
responding observations were made on it and on the common 
marine barometer every three hours during the voyage. The 
result, we are informed, was entirely satisfactory-^-the r^w • in- 
strument .remaining unaffected by the violent motion of the sliip. 
We may add, that the svmpiesometcr may be made pf dimen- 
sions so small as to be easily carried in the pocket, so that it is 
likely to be beoatnea valuable acquisition to the geologist. 

; K 4 LECTURES. 
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"London -HnispUiff^lxctmes- -on wiM be 
given at this Ho#^a!, to ■ 

J^:A«atta^ by Mr; r H^^ by 

iSlr. HeadingtoU; ^Mwifery, 1 b$g|)r. Raimbottor^ GfcemSH^, 
bv Mr. R. Phillips *$ Materia Mlltca, and Pharmacy* by Mf* 
R. Phillips. * / \ 

Particulars nmy be had of Mr. Jenkenson, at the London Hos- 
pitals f •• A f§ •'•;•*' 

MifUl^J^llips will commence a Course of Twenty -four Lec- 
tures on Chemistry, at No. 66, Cheapside, on Monday the 6th 
of October, at Seven o’clock in the Evening. 

Tickets of Admission and a Syllabus of the Lectures may be 
had of Mr. Phillips, No. I, G^f&rge-Yard, Lombard- Street, and 
of Mr- Edeuborough, 29, PowPn*. 

S (. George 9 * Medical , Chemical, and Chirur steal School.— 
The Cottrswwill commence in the first week of October, namely: 

1 . On the Laws of the Animal (Economy, and the Practice 
of Physic, (at No. 9, George- Street, Hanover Square,) by George 
Pearson* M.D. F.R.S., Senior Physician to St. George’s Hos- 
pital, &C. &C. &C. 

2. On Therapeutics, with Materia Medica and Medical Ju- 
risprudeilce, by W. T. Braude, F.R.S., Professor at the Royal 
Institution $ and by George Pearson, M.D., &e. &c. 

3. On Chemistry, at the Royal Institution, by W. T. Braude, 
Professor of Chemistry, Roy. Inst. 

4. On Surgery, by B. C. Bradfo, F.R.S., Assistant Surgeon 
to St. George’s Hospital. 

5. Sir Everard Home will give, as usual. Surgical Lectures 
gratuitously to the Pupils of the Hospital. 

Anatomical , ChifWtifical , end Medical School of Si. Thomas's 
and Guy's Hospitals.— The usual Course of Lectures at these 
Hospitals will commence in October; viz. 

Al St. Thomas's . — Anatomy and Operations of Surgery, by 
Mr. Astley Cooper and Mr. Henry Cline- — Principles and Prac- 
tice of Surgery, by Mr. Astley Coopenl 

At Gulfs.- Practice of Medicine, by Dr. Curry and Dr. 
Cholfrieley. — Chemistry, by Dr. Marcet and Mr. Allen. — 
Experimental Philosophy, hv Mr. Allen. — Theory of Medicine, 
andMateria Medica, by Dr. Curry and Dr. Oholineley. — Mid- 
Wift^#bd Diseases of Women and Children, by Dr.Haighton, 
or Laws of the Animal (Economy, by Dr. Haighton. 
— A«d Diseases of the Teeth, by Mr* Fox. 

■ several Lectures, with those on Anatomy, and on 

the PrlrifS^tes and Practice of Surgery, given, »fc the Theatre of 
St* Thomases Hospital adjoining, are so arranged that no two of 

them 
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them interfere in the hours of attendance ; and the whole is edU 
cuiated to fotM Medical grid Chiriirgical 

Instruction* be hum from 

Mr.; Stocker, Apothecaries ’,.Mj 

The following Course of Lectures will fee wimed at St. 
t hoiomew’s Hospital, during the^ensuing Winter. To commence 
October the first : V .... % . 

On the Theory and Practice of Mecffcine, by Dr. Hue,— 43n 
Anatomy and Physiology, by MrgAberrvethy.-^On the Theory 
and Practice of Surgery, b^ Mr. AWrnethy. — On Chemistry and 
Materia Medica, by Dr. Hue. — On Midwifery, % Dr. Oooch.~ 
Practical Anatomy, with Demonstrations, by Mr. Stanley. 

Further particulars may be obtained by application to Mr. 
Wheeler, Apothecary at the Hospital ; or of Messrs. Anderson 
and Chase, Booksellers, 40, Waft Smithfield. 

Mr. J. Tauntou, member of the Royal College ok&nrgeons of 
London, Surgeon to the City and Finsbury DispensJ|ies, City of 
London Truss Society, &c,, will commence Jhir Autumnal Course 
of Lectures on Anatomy, Physiology, Pathology, and Surgery, on 
Saturday, October 4, 1817, at Eight o’clock in the Evening pre- 
dtely, and continue them every Tuesday, Thursday, and Satur- 
day, at the same hour. 

I 11 this Course of Lectures it is proposed to take a coinprehen- 
fcive view of the structure and (economy of the living body, and 
to consider the causes, symptoms, nature, and treatment of sur- 
gical diseases, with the mode of performing the different surgi- 
cal operations ; forming S complete course of anatomical and phy- 
siological instruction for the medical or surgical student, the 
artist, the professional or private gentleman. 

An ample field for professional edifie^ion will be afforded by 
the opportunity which pupils may have’^^teuding. thi'\ciiniw 
and other practice of both the City and Finsbury Dispensaries. 

Mr. John Mason Good, F.R.S., &c. will commence his Course 
of Lectures on Nosology, Medical Nomenclature, the Theory, 
Principles and Practice of Medicine, on Monday, September 29, 
1817, at the Crown ad® Rolls Rooms, Chancery Lane?, The 
Course will rather exceed three months, and he repeated threp 
times a year. From the comprehensiveness of the subject a 
Lecture will be given every day instead of every other day, as is 
the usual practice. The Introductory Lecture wilt coipmence 
ut Half past Three o’clock in the Afternoon: the s^b^eguen^ 
Lectures at Eight in the Morning. The former tp 

the Medical Public, including Medical Pupils, by ^ 

had gratuitously at any of the Medical Booh^}fersi# 
polls; where Terms for tfie Lectures may also be known. 

UST 
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£ l - . i 

fto Reubc» Wia8p«, of the dtv ofEiu^, forhis new and Im- 
^gttoved methodof parifylng ^ <^ the |^oee of Hlumrn«tion. 
^19tb J«!y 1817.— G moafflis allowed for lodging the specifica- 
tion. • - C 

To George Wyke, ofi^Jath, and EdwardShorter, of Union* 
street, Borough, for certain improvements in 
of wheel carriages. — 19th July.— 6 months, * ^ 

To ?eter Haradeii, of Albany-plae^ in the parish of St. Giles 
Camberwell, Surrey, for his improvement or improvements in the 
making a cement or composition for ornaments andstatues, 
and for making artificial bricks or an imitation of bricks, tiles, 
and stones, and joining and cementing the same, and for erecting, 
covering, and decorating buildings internally and externally ; and 
also an tmtewement or improvements in the mixing, working, 
and mouidmfc of the said cement or composition upon any sort 
of materials, or in working and moulding whole and entire erec- 
tions and Substances therewith. — 19th July.— 6 mouths, 

‘ To Frederick Brunton, of Bride- Lane, Fleet-street, London, 
for his new inode of employing silk or other materials in the 
making of hats and bonnets. — 1 9th July. — 2 months. 

To John James Alexander MacCarthv, of Millbank-street, 
Westminster, Middlesex, for his road or way for passage across 
rivers, creeks and waters, and from shore to shore thereof, with- 
out stoppage or impediment to the constant navigation thereof, 
and across ravines, fissures, clefts, and chasms ; and a new method 
or methods of constructing arches and apertures for the running 
and flowing of water through the same, or under bridges to be 
used and applied in j&g construction of the before-mentioned 
road or way, or ©theJWle. — 28th July.— % months. 

To Louis Felix Vallet, late of Paris, but now of Walbrook, 
London, for his new ornamental surface to ^metals or metallic 
compositions.— 5th August.— 6 months. 

To George Stratton, of Piccadilly, Middlesex, for his method 
of saving fuel by improvements in fire- places, and more effectually 
heating and ventilating buildings. — 5th August. — 6 months. 

To Charles Attwood, of Bridge street, Blackfrinrs, London, 
for his improvement or improvements in the manufacture of 
win<fow~glass of the kind or description commonly wrought or 
fabri&tad into crown glass or German sheet glass; and also in 
a certaiit jJrocess or processes in the manufacture of crown glass. 
— Sth August.- — 2 months. 

To Jdh^Hftwks, of Gateshead, county of Dui^am, for his new 

.v method 
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method of making iron T$ife to beused in the construction of 
rail-ways.*— 5th August.— 2 months. 

To Ludtid 8ratthol Ai#Post<^*lanev in the city of London, 
captain the Royal Iwy for hhf new erimprm 
method or methods, process *1 pt%cesses, mean or means, 
preserving such animal and vegetable products or substance**#,-* 
paratdy or mixed together, as are fit for%e food of man, for such 
a length 6f time as to render them fit for ship and garrison stores* 
— 5 th AuguSi#-*6 monfhag ■> 

To Anthony Hill, of Plymouth Iron- works, for impiotfraents 
in the working of iron. — 5th August.— 6 months. 

To John Dickinson, of Nash Mill in the parish of ‘Abbott’s 
Langley, Hertfordshire, for his method of manufacturing by means 
of machinery, paper for copperplate printing j- also paper for 
writing, drawing, letter-press printing, and of a thicker sort for 
boards, and similar in texture and substance to card^boards or 
paste- boards ; and certain improvements iu his paleOT machinery 
for manuafacturing and cutting paper.— 5th August.— 6 months. 

To Dennis MacCarthy, of Little Compton -street, St* Ann’s, 
Soho, Middlesex, for certain improvements on plough^ of various 
descriptions. — 5th August. — 6 months. 


BRUSSELS PRIZE QUESTION. 

The last branch of the second prize question of the Royal 
Academy of Sciences of Brussels, giv^n p. 380, vol* xlix. has been 
since amended ; and instead of the way in which it is there stated, 
now runs thus : u In Case of no decision, as to the greater pro- 
bability, which of 'the two methods of investigating its nature is 
best calculated to simplify the theory of chemical facts?” 

ASTRONOMIC^ PIf&NOMHfrA, SjlIlbMBHR 1 8 1 7 . 

D. H. M. 
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At Tunbridge Wells, on the night of Wednesday the 30th of 
inly, about half after eleven o’clock, appeared a beautiful papa* 
or mock moon. It wa* at the distance of about 2$ de- 
grees south of the moon, and was highly coloured with red and 
yellow, and at length hud the addition of a projecting and ta- 
pering band of light extending in the direction of the halonic 
radius. The phenomenon lasted about three minutes. The 
sky was full of the cirrus or curlcloud^and the wanecloud passed 
over in fine veils here and there dispersed in wavy bars. A 
change had beeu conspicuous in the clouds to-day. The long 
lines of cirrvs extending to either hoi^son, large well-defined 
twainclouds to lee ward, ,,and wa^ellouds in the intermediate re- 
gion of the atmosphere, formed a character of the skv contrasted 
to the rapid production of rainelouds and showers which had 
gone on almost every day for a week before.— The barometer 
was stationary nearly all day, and till midnight, at 29*43. 

The Journal of Augsburgh of the 8th ult. has published the 
following observations made in the Observatory of that city:— 
* e On the 7th hist, at 42 minutes past eight in the evening. 
Professor Stark observed, in a serene sky, a luminous hand, of a 
colour similar to the Milky Way, in the direction of the head of 
Serpentarius, in the constellation Hercules; and which passing 
below the Northern Crown, and then between the tail of the 
Great pear, and the head of the Little Bear, ended in the star 
Alpha of the Dragon. Its length was 7 1 degrees, and its breadth, 
almost every where uniform, was two apparent diameters of the 
Moon. This phenomenon, which had a great resemblance to 
the prolongation whicH rapidly tooj||pla<^on the 13th of Sep- 
tember 1811, in the tail of the great comet, disappeared at 
58 minutes past eight. From this moment until one o’clock in 
the morning the Professor observed that the nebulous .-part No. 8, 
of the constellation of the Bi#kler of Sobieskv, when, the lu- 
minous band had commenced, seemed to be surrounded with an 
aureola greater, more lively, and more sparkling than usual. 

The great spot or crevice, which append on the 23d of July 
last on the sunVdisk, disappeared on the 4th of August. There 
were afterwards formed a^great number of small spots, arranged 
in several groups, which Professor Stark intends to describe in a 
work which he proposes to publish very soon. 
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Meteorological Ol/servatkm kept -at Walthamstow, EsseXjfrom 

JulyAB to August 15 , 1817 - 

[Usually between the H omfof Seven and Nine A.M. and the Thermoxsn 
(a second time) between One and Two P.M.] 

Date. Tiier m. Barom. Wind. 


15 52 29*32 SE— NW— N.NW.— Very rainy; very black 

64 nimbw8% A.M.; sun and great showers all 

daypIPprmy ; showery, 

16 51 29*65 N — NW.-^unshme, cirrus and windy; fine 

62 day ; clear and cirrostruius. * 

17 53 29*87 NW.— Clf&r, cirrus, and cirrostratus; fine 

62 f day ; rain #d win^ 

18 53 29*87 NW.^Gray and calm; 11P.M.; wind and 

68 cirrus ; fine day; cirrostratus and clear. 

19 54 99-98 NW.— Clear, clouds, and wind; fine day; 

68 moon- and star-light. 

20 59 i$)*0O NW — SW. — Clear and cirrus ^ fine day; rain 

69 after 6 P.M. 

21 58 29-8S SW — S. — Clouds and whjjfl; fine day; at 

70 ■ 8 P.M. a mackerel cirrostratus ; clear night* 

Moon first quarter. 

22 61 2^*77 SW — S — SW. — Rain and hazy; fine day; sun 

68 and wind; clear/and c7Tro5/r^/tt^. 

23 59 29*78 NW — N^—NW. — Gray; showers ant^ sun; 

68 ^reat/skower at 3 P.M.; clear and cirro* 
*#• stratus 

24 60 30*00 N — SE — SW. — Sun, and cirrocumulus ; fine 

78 dayj jdear, ajjd cirrostratus ; the moon in a 

ffcrotf m 

25 60 30*00 S — SW. — Gray; slight ram; wind, clouds and 

66 > some sun; clear; cirrostra li/s m 

26 60 29*99 S.— Gray; slight showers; rainy; clouds and 

64 wfRd, 

27 59 29*76 *SW.— Clear and cumuli ; 10 A.M. thunder 

57 and rain; stormy showers and sun between 

niem; clear, imdjnrro$trq$zis. 

26 54 29*7 7 ^ SW.r— Clear, clou* sun, and wind ; sunshine ; 

67 after 5 P.M. st&rms of rain ; star-light. 

Full moon. 

29 58 30*00 W— SW— S by E. — Cumuli; clear, sun and 

69 wind; fine day; star-light. 

* July 23d, a mn and a dog were killed by lightning at Sevenoaks in 
Kent; and- tkp, BSeeple of Su neb urdr burnt at the lame time.' 
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July > ' ; . ; 

30 56 29*77 SE — day; cirrus 

68 • muli ; cloudy; ; jfej/ ', 

jU: 53 29*77 SE.. — Suj, and showers; 

® 67 storm 4 $ Tottenham 4t 8 P.M. ; bright star- 

- ■ ' •*: ... ... ■ ‘^V 

August ' * r :• i=:‘. ’ 

1 . 51 29*76 W.— Clear and cumuli; sunshine, and brisk 

69 wind; clear night. 

2 50 29*87 W by S->— N : W .W jMCfear morning; fine day ; 

68 '. cloudy night* 

3 57“ 29*86 S*~SW. — Cloudy ftftd windy! fine day; star- 

64 light ; il P.M. remarkable cirrommttlL 

4 53 29*76 SW--*W.-*-Su«i| cumuli y and windy ; atm and 

67 8h<iiet8 ; diwy. •' $>■-?] 

5 56 29*88 N — SE. — Gray morning «md windy; fine day; 

68 ^fine clear star-light night. Moon last 

quarter. 

6 57 30* 10 SW— S. — Snn and stratus; demand cumuli; 

74 ^ *• dear starlight. 

7 56 29*98 SE. — Gray; no 61! about 1 P.M.; clouds; 

74 m some stars. 

8 51 29 54 SW. — Rain early; showers, stm and wind; 

66 fine afternoon; star-light. 

9 55 29*66 NW-^W. — Clear, and windy;, shower at 

68 noon; fine day; fine star-light night. 

10 57 29*78 W— S W— N W.^-*Sligl^fewers, and sun, and 

66 wind,hazv and £#*)> snittry; clear 3tar-)ight. 

11 , 56 29*77 S. — Fine morning ; sun and clouds; gray day, 

69 but some sun about 3 P.M. ; slight showers 

after 6 PJVf.; dnudy. ». 

12 55 29*43 S. — Sun, wind, 'Hti iizy; shower at noon ; 

68 fine day; star-light; rain 10 P.M* NcW 

moon. 4 ? 

13 58 29*32 SW. — Cloudv and great wind ; great showers ; 

68 sun and wind; star-light. 

14 60 29*66 SW — S. — Rain, sun* and windy; sun and 

70 clouds, and windy; sbpwersall day; mottled 
# dirrmiratus at 6 P.M.; vain, and very dark. 

15 60 29*66 S*-S^.— Sunshine ^ fine Sky ; some drops of 

* 66 rain; star-light. ^ 

The 19th of last June, the 2d time of the Thermometer was 
70, and that was at 8 A.M. ; it was taken again at 3 P.M. and 
was diets 80, as it was unavoidably missed that day at the usual 

time. - •' v: — *■ 
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METEOROLOGICAL JOURNAL KEPT AT BOSTON, 
[The time of ob&ervac|H) ? unless otherwise stated, is at t P.M.] 



7 

8 
0 

24 10 

25 1 1 
86 18 

27 13 

28 full 
20 I5i 

30 J6 

31 17 
Aug, 1 16 

2 19 

3 20 

4 21 
3 22 

6 23 

7 24 

8 25 

9 26 

10 27 

1 1 28 
12 29 

13 MW 

14 1 


29*90 Ditto — sbme HSn A.M. 

29*87 Ditto ditto 

30*05 Ditto dittoP.Wk 

30*15 Dit|p 
30^06 Ditto 
29*83 Ditto 
29 66 Showery 

29 90 Fair 

30 06 Ditto~rain in the^ven^and night 
29*68 Ditto ditto v 

|89* 77 Thunder storm — heavy rain % 
% 9 ' 9G& Showery 
30*05 Fair — rain in the everting 
29*72 Showery 

29* 8j| Ditto, 

%0* l'|f Fgir through the day 
I 30* 14 Ditto ditto 
29*95 Ditto 
2Q; 54 Stormy — raian 
29*72 Showery jt 

29*91 Fine all the day - 
£9*80 Fair — heavy rain at night „ 

29*50 Ditto-^galg fifnn tfe W. 

2919 Ditto , ditto 

29*77 Showery - ditto , 


The Imrrett in this neighbourhood will not commence generally for at 
least fourteen day«, 
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Br Mr. Cab?, or tub Strabo, 


F«r August taifb 
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i N.B« The Barometer** height u taken at 


EttttT ITM.— In Sir Rj CHARD pHiLurs'* papers ta this Number, at the 
turf rf^e 3d olpcctton, for “being the orbicohj* 'ibope common,” read 
<* du orocolar force being common/' 
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XXIV. On Iodine. $y Asi>ig«r Urb, M.D. Prifessor'of 
C hemistry. &c. 'Glasgow. 

Stu^-A-TlMt great trouble and uni&llaktty attending all the 
processes wlSeh have been prescribed in the scientific journals 
for procuring this interesting elementary $|odt, and tail high 
* price atVhicfttyfs sold in Gi<Sat Britain, indticed ten about two 
years ago tb inquire wbelj^r an Aier and cheaper mode of 
preparing it Might not be discovered*. 

* As manv of the Scotch sofcp manufacturers use Scarcely any 
other alkaline matter for tfeeir hard soaps eXuqpi kelp, it oc- 
curred to me tkpt ill Sortie of tftfi resifl&ps a Suh&ariCe might 
be found, lich m fodipte. Afecordingly^pfcf $om£ investigation, 
I found a brown BquS! of.an oily consistency froth which I ex- 
pected to procure what I Wanted. This liquid draitts the 
salt, which they £oil up and evaporate to dryne^filoib their 
waste Ie\s for tm? soda manufacturer. I instituted #J|Cries of 
experiments ojf the best mode of extracting the iodine, ns these 
succeeded far beyond, my expectation, I hope the following ac- 
count of them will prove^ottitinteresting to the Bi^fehlSfoemiaV 

The specific gravity df the above liquid, as obtajned*at different 
times, is very uniformly about 1*374, waterkemg i j£ 

converts vegeShftle blues to green, thus hi^^pi^freC alkali* 
Of this tht^nanufartugpr is aware, for he refwl^^tlfecasionklly 
nitohfc kelp leys. ttimiHng jiifoit is 233° F dhr7 tV Kigh ! k ounce# 
apothecaries’ nieavu^®q^rt%Wcisely one JWUji»d^unce of 
sulphuric acid for thelf neutralization. JiupppinfPRus quantity 
of acid combined with soda, \p would iumcate one partttf pure 
soda in eleven Ivy weight of liquid. But the greater part of 
the alkali is not uneombineeff for an immense quantity of ahl- 
phimnts acid and a little sulphuretted hydrogen gases escape on' 
the affusion of the sulphuric acid. One hundi ed grains of the liquid 
)ield 3*H cubic inches of ggs^cliiefly sulphudlfeifc acid ; and sul- 
phur is at file sate** time deposited. Fro|n ^ ie ®fcutity 
phur, one might expect a larger proportion W sul pnu ret h ydro- 
gen; but the disengaged ^gas possesses thcyoequUar Ibcil ‘kftd 
pungency qf burning sulphur, blanches tli?ttj|mHE>¥ the fted 
rose, but Aows ftmdlymi^Slction on paper dif^H fn saturnine 
solutions. In the instant of decomposition of*#he sulphite of So- 
da, and hydrogtiretted sulphuret existing in the liquid, the nascent 
sulphurous acid of the former may be supposed td act on th» 

* The iodine solcbin London 4 for the most part imported from Paris, 
as I was infoimed hyjjm emineivt fwacticd chemist, 

VoL 50. No# 2m. Sept . 1817. L nascent 
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nascent sulphuretted hydrogen of the latter; their atoms of oxy- 
gen and hydrogen uniting to form water, while the sulphur of 
both is precipitated. I canimt in any othar Way account for the 
% very copious eep^ration ofvulphuf, while very little sulphuretted 
^hydrogen appear#' From the excess r|jf pteesefcfc in the > 

liquid, we have a redufcdtat :ju an t i ty ofsidpltu^^ . 

From eight liquid ounces, equal by weight 


The liquid saturated with the sulphuric 
gravity of 1*443, a brigl^ellowljpour, . and'^piiMi pO|#Bfect 
the purple infusion of recrrabbage. I distilled ©i^t ounces of 
this in a glass retort. The stopper of Ithe tubulated receiver 
was fre<p*^dyjblown out by the escafie of incondensable gas, even 
after tWi %^iia hadjPfen for qjmliitiOfu This, 

•v.whi|h ';1Pii:piobahly^3r£#’ , k >dic acid ga&j Jgntiti ura to he evolved 
-^■-tjh|t^l|^ : laat In' the receiver, #hi^ had been kept very 
o&ot, qoolouiiessltnd nearly transparent liquid was found. Its 
sped^gpavity was l*054^of an acidulous and acerb taste ; it 
reddened* -vegetable blues, and powerfully Slackened brass. 
From this liquid 1 could attract only three p|| four grains of 
iodine, ^hiqgh the viscid black sutofeance left in the retort yielded 
more than twenty times the qu&nimjjfb dftW.aee therefore that by 
distillatio^yery little hydriodic acid call he procured from the 
aaturti^d hp»d# 

In the of my researches to ascertain the best mode 

of extracting 1 at length diapered the ^eaqaus of the 
anomahmslmlpb which had n^^ ht^OM^plexed me at first, 
rendering the ( pHjiduct very udS|tiagi4|Pc falloWh^ method 
was found • q^tremely well. Vw 

like brown iodic liquid of the soap-boiler was hailed to about 
230° Fafir.; poured into a large sjfcpne-ware bason, which it 
filled yearly one-half, and was men saturated by die proper 
quantity of sulphuric acid, as above stated. The acid ought to 
be previously diluted with its own bulk of water*. On cooling 
the mixture, a large quantity of sabne crystals is found adhering 
to the sides aiu^bottomof the vessieh These are chiefly sulphate 
of soda*with ivery lUle sulphate ofipotash, audit few beautiful 
oblpng .rbomboidal ijlates of hydrioda$e of soda. The prec^l* 

with these%rystah. : 

After filteriBp the cold liquid thrfilgh.wcml^ add to 

every twelve ounces apothecaries’ mehsure^v 1000 grains of pow- 
dered bttfck oxide of manganese. This mixture is made in a 
glass glebe or matrass, over the mouth of wliich a glass globe is 

* "Wfafrn concentrated oil of vitriol is added, the effervescence is very 
violent; the liquid reddens wherever the acid fails, and * little of the pur- 
ple vapour of iodine rises, . . '^Wm} " 

- "SWt:: then 
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thmihVfct^. a charcoal chafferWmgn^w applied^ 

the iodine sublimes hi To^ 

from acting on the globuiar reeeiv^ a thin difec of wood, ^ith 
e round IkdcfuM.^ of tb& 

matrass. A» Ae |h»be heeotfte* hi% another may 'HP 

jmbstkuted % i r and thu;rtw#d§ thred serveinro- 
tation sc cotjdensea ^ry large quantity. The iodine is easily 
washed cut {r; :a little water. It is then drlped on giasrfdatetf, 
the shove twelve onaeefm liquid! usually 
obtained ab$b$ 200 grains if iodinja This may be purified by 
a second sublftnation from dry quidftme. The most convenient 
apparatus is that represented (Hate III. fig. 1.) Itis composed 
of an exterior vessel b> containing the mixed tmiferlri^ and sai 
interior one a f Jtted gjld wfter. Qmtke 

tiful large cryilals d|psf%te* and by H^p|f upm they may be 
readily detached witfypji Jiireaking them. If in 
subliming the water of a should become li8t, it is easy to run 
it off with a siphon, and to fill it ig^in with cold* Ortjo iptit $Vtp 
it some id£- jMfave not seen any sucMftpj>aratu| :4e^rtbed : ; be* 
fore, and recommend it H pdssessthg many advantages 

over the subliming vesse^xifcftHy employed. 

If the manganesh^l^ increased much beyond 4^ove pro- 
portion, the product oftlodine is greatly lessened. I^fef 'dxainple^ 
thrice the quantity be used, a furious edervescei^plfeil^f neady 
the whole mixture is thrown out ofcthe hind -of 

expletive violence ; afld hardly any inline isTO^^Ipmed, even 
though u;e' ma teria |^ft Dul^tere been s a ve d - them 
into ^awqi larjjjfe v|J^p tiHRSte other han^«^ihl' : ml^oiie^ 
half of ^® ; prescribw^iiantity of m.an^ghe$pM||pd> 
driodie acid/ises along with the iodine, aid washes it perpmally 
dovmipie sides of the balloon. Or, if during the suecett|ul 
subliirSbn%f iodine the vvwght of manganese be doiftfed* Ihe 
violet vapours instantly cease. Neither sugar nor 
6tore«^tdwfe|nixtUI% the power of exhaling iodic vapour. 

A «m.I&:r : Mterrtiption of tjbe process is oceasioned by usiftg an 
excess cf^mlphdric acid. For, if to the Mxturefrf tweiveuunees 
of saturated liquid, and &tCK)6 grains raShganese, anadditional 
half-ounce pleasure of sulphuric acid ' be muredq. 
vapour disappears, and ttfeisublimation of &6qpp*?d f 

Quicklime, added '8o#si|H|aturate the excesa^suiphuririci^ 
does not renew the fjpcwL ;; .- In these t#o different cases, iodic 
acid is probably formed by the too Tapid and copioui'%upfdy<Of 
oxygen. For the^ue decomposition of hy dr iodic acid, tbe oxy^ 
gen ought 4o be afforded merely in the quantity reqmsi^ (0 ^ 
t urate its. hydpfep^, • . ; V: ; >'•*:” - ' * ” 

The best subtoiivg temperature Is 232? Fahr. $ thm^h hi opm 

L 2 ■■£ : . vessels 
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yessels it readily evaporates at mb u lower degrees of beat, evefft 
ft that of the atmosphere* When it is spread thin on a plate 
of glass* if the eye be brought into the saipe .plane the violet 
wapour is discern#^ at400°. It #uporates sfowiy in the open 
^«ir at 50 6 of Fahrenheit. When pit! Ma with a 

common cork, the iodine soon disappaMy^fompines with 
(he substance of the cork, tingeing it b|o\yti$itl and ren- 

ftering it friable. ^ ' 

24Qgraius of nitric acid, sp. gr. 1*490, satur^le 1000 grains of 
the iodic liquid. Sulphuious acid is copiously exhaled m before* 
Af|er filtration a bright golden-coloured liquid is obtained# On 
Hiding *a little manganese to this hquid, iodine sublimes; but 
the quantity IMcurable m this nay Is considerably less than by 

: -I# % 
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JEXV. TWbrems for demmiwnsz the Values of increasing Life 
v ^ Annuities . ^JSjrMr, JL I}. Blnweio*. 

To Mr* TMMl. 

Sir, following collection of theorems embraces an ex- 

tension of th^sq^Miumunicated in a pieviou’ 1 Number of your 
Magazine, hw flMp pplicabll to the valuatiM of life annuities in- 
ordeis of a caujjfant l^^prical ratio. 

4 . The fafeAssurance Cofepa;iie»W&blished in the me- 

tropofo^vre deimsmnal^n the habit of grafting annuities that 
inerdfoe by the scale orflie natural numbeis as well as^b e mul- 
tiatee thereof, and which anfituties may be either tetiiqpry or 
d^ppredkftiUt, in respect I (presume) to those institutionaWRich do 
not p $ wmte the proper and requisite aids (in conducting this branch 
of scientific research), it has been represented as a matter of much 
apparent doubt, whether the methods they pursue, in order to 
drive at the sugposedj^lues in these and similar inquiries, be 
' rigorously* exact and *Snu>bjectionablfo— a circumstance that 
requires elucidation, because it tends to militate 
avovg professions held out by them, of being guided 
tyy tlcpure audHmterring principles oj^fothematical truth. It is 
vary "probable that the practice of granting progressive life mi* 
Writies might be rendered almost as general as any other species 
of Contingent investment; and what seems chiefly essential to 
the dfesemiftation thereof, is a commodious and accurate formula 
foe the solution of the most useful cases. But withthe exception 
of one for Ming the value of a life annuity, increasing Recording 
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t 0 tl* eowtnon scale of notation, (as givtnin most tfeatfees<ort 
thr4ubjwt*) noi)thefs for this purpose, f believe, exist bnylfti&fc 
it print, but in the present work; in regard to which I have only 


as sitrqple B»d cowise a*|thenatufebf 

%imhi and ^ ^inplicity and afci- 
vwre 'ly in view, so they have not been 

efforts of patience and perseverance. M| 
studies aire jJo^cuted under auspices the fifct qnfavoj^dsfef l 
have to lament lhat my presenj situation but so iH iieiibo#^ w^itSi 
a deposition for scientific pursuits**- f 

* The seve^I formulae I shall enumerate will apply 
following: cases; viz. when#he annuity increases in the.ordfer ^f 
the numbers fL3. 6. 10. 15) (1.3. 5^.9) hj^t^ ^qufires 
this latter seri^p&nd^so'hy the squanjjjp the se^es-(l. : 2i^ 

Then in the first ojfee tfte formula exhibiting the ^tfeie # 
annuity will be v v < ' 

1 —a 2 ’ * , a /2 + 3x— 1 4^^/.; 

* , r 6(<t + 1) + x- 1 .{a* + 9a + 1 ft) x + of— I . (« 2 + &* + \ - ' g r ' r# 0$&l + *— ft{iw 

. — -4 ^ m $r - . <■ 


2u.[X Z i)? 


Iu the second; 


c.(.T+ l) + (2a + 5 + j— l.(2a+ l)x 


‘ / 4 *“ 


«.(x — 1>* ,. , 

And for the two succeeding cases it will be resj 


■l) -r or— -!.« + (4.(64 + 8) a + X— 1 - (4i 



17)^r-l)(2a.+ 1)^| 



And, | 

:r <«(«+! 


a.(x — 1 ; 3 |p 

f' * ' —a /toHCap^a^^ 

^(<r*+ 6« + 7)jp+a?— !.(«* + 2«+1 )jc+«- 1.*-\ (x~?]S " $&r) . 



In each of the foregoing formulae x denotes the ratio or amount; 
of one poumHor a year ; and (a) the cqjudement or double the 
expectation of human life, according alffis deduced Jfom any 
assigned tabl#¥f observatMta. 

The annuity may commence with the additign of sd 
annual payment, still increasing in the sameordiKas for ml 
(1 1. 13. rt; 20) (11. J3.m 17)> and so on, fortne other 
and thus may he genefikted various forms of increasing annuities 
at pleasure. In this case the only difference will be, that We must 
augment the value previottsly obtained, by the value of such ml-* 
ditiorml annuity on the given Hfe for the total value required; 

If the annuity! being a deferred one, does not commence until 
a given perk^ t^aln. years, the quantity (fljj txui^fbe de^ 
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mined accordingly! that is, from a lifenyearsolder j andaiWthe 
proper substitution is made, the result afforded^y ea^h pan?cu-r 
jar formula must be combined with the numerical value of tae 
expression denoting theMxpectatiou of the given .lt|e receiving 
XL n yeafi hendfe for the value of the fuamfy 1ft fcfcfs case* 
•Havhiga the valu e of an annuity deferred fen yeim#, 

We may thence derive the value of a sjmila# annuity 
depending on the given life continuing so long iu'^Kistenoe. 

I much wish* that I could have represented these different 
formulae by others in volvi ng the com bi nation of the equal 
iddgie and joint lives. Butrin each particular instance here ad- « 
v 'd«ced this object could not well be accomplished. 

I?;- I shall jherfe^itroducp the expressions for the sums of a few 
senes that oqgjtoired in the eoursg^ of investigation, and 
^which may be found meful on some ocdj/jfc** 

|^'^JLet :; X -f ©preset ^-0 

3 +13^~“ 4 +!7^“~ s 4' * • . .(4w — 3)x”-»). 

y - + 1 2x 4 22x**~ 4 +35x — 5 ) . . .(43w 2 — \)x ~~ n }, 

- And,-^#^ 1 4 57x — W 12ijr-~ 4 +209jr , r 5 + .... 

• Then wilgmpeucral expression for the 
sum Of e^dl^Res be respectively, 

mmm?' ■ ■ J 0 .-' 



J|N-S*-l)-i -n —l at . —n 

raf+.r-l - (4(6«+2) + x-I.(lS^+4» + l))r 

"liS-' . <‘ r 7 , )' J 4 

fit regard to the practical enunciation of the above theorems, 
and generally of any other for summing reciprocal series of this 
kind, where the termsof such series are very large, and the rate 
of increase also rapfjpit may be observed, that the negative 
pdW#*## (x) shouierne expanded tq|| proportionally greater cx- 
terfhindrder to obtain a result perfectly accurate. 

file fatilit |j rii p d marked attention with which my preceding 
C^ft^iicatim^ were inserted in file Philosophical Magazine, 
hay# encouraged me to a further prosecution of these subjects : 

'Ifiteiad it a future opportunity (should 1 find means— incli- 
l possess) to furnish you with a paper embracing the 
dispusskm of some interesting and rather novel points in thq 
life assurances, . . 

ffifcerd»*f»ers.Pf«ce, fioxtori* S&* 0ENJ. 

vwr, . : "T' 
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P. $4 In my former eommcmmtion for Aprii,whe*i stating 
the equation which has (although inaprop€rIy) beetimade the 
p^ncipJe and derivation of vhe common rule for equating of 


payments, I purposely th? J 


note, with some 


additional observations, but which circumMari^ hav4 not ren- 
d|red necmafya^^ the insertionorfhe note is essen- 

im, as a%ifdii^||Mn'haps a m»re simple and decisive confirmation 
of the troth of ‘the above rule; ^ 

Since (b.rdjj* the whole accretion derived bv^A* fbf the teril 
(*), so collaterally will (a.rU) be that derived by 6. in the lllce it^- 
ierval. Now these objects being jointly effected by the rajefas# ^ 
ought to be), we need only conceive x. to have such aydjj^|$ ? 
Zrr. (/ — jp) the gain of B in (/ — x) time shall fgual v(d>jb) 
loss by the dcMtion of the sqm (a) fcrAe tirffe xJ Yet o%V‘ 
other hand it nSy begged, that (a.r.x), til gain on a in ^ 
is equal Zr.(t — x) the loss on b. lor (/— x); and therefore 
the whole interest must be actually made in such time. 'Wa# (Jigs'? 
equating interest with interest in place of discount certainly seems, 
erroneous; but discard the restrictiat^nposed or a||^din this 

case [that of {a + l) instead of j— m; 

hand at the end of the^^^term], the difficu^JJiW 
and the thing appears, what it really is, simptyjjti induction or 
corollary from the general expression and indie atln^|||^ ;€^c|)a'ality . 
between those quantities, but which can \l 

lion to or dependence on the conditions constlttll|bg the fight 
aiid interest which j&ftas in thp question. ^ 

a — . IP w - 
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' Subjects i 

[Continued from p. 100.] 


Mr, William Chapman’^ Evidence* 

W hat is your profession^ and place JnR>ode ? — Myprofession 
is civil -engineer; my general place of abode is N e wcastle-iapon- 
Tyne. ’ ^ ’ 

Have you, as engincerj|turned your attentimpo the construc- 
tion of steam-engine fqr steam- boats r— As to steam-boats I 
have not particularly; but I have been concerned in stea®ft-en- 
gines of every description, from being connected with thi col- 
lieries, wliere we have many engines. * 

Have you ahy steam-boats upon theTyne ?— We have* 

Have you seep those steam-boats Yes : 1 have# ^ 
' 1 - - L4 . • ^ How 


m 
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but Idhtw* drily 


How many have /you jth 
been in one ofthetn, ,* ■ •> . v-- ; * 

Do you Ifnovr the construction ©f the ateam-boats employe 
upon the Tyne,^hfOw*|M^^ * 

Are vpu reason winch wouldmi^er it expedient 

to forbid the use cptMgli pressure engines on board *team-boat^? 
;r: -r 4 ' alj pi^ines, whether high pre$ 5 iiro^io\^#ressuiVy 
as dangerous to th# passengers, unless due precaution be taken* 
,tp. emit the steap* vlhen exceeding a given pressure $ for m low 
pispre engines" the boilers are always liable to burst or to alter 

K foria, when the pres$urefbe comes superior to the resistances 
►ilers but those that are cylindrical in the section* and with 
pnsph erica! ends or portions of spheres or cones or conoids, 
liable to alter the farm by the natural expazuaye force of the 
Seam,. and therefore Hi boilers but of t{||pe Iothis owe their 
ifety to their weakness; because if wffdjp they will alter their 
Without danger, and if strong, rfi$y have been known to 
|faAftpd : , the iron so abruptly as to break asunder. 

, Jii$ youj^aking of wrqpgbt, or cast iron ? — I speak of wrought 
iron; an^ppsg^quefctlv thdV explode, and in many instances have , 
destroyed several of the passengers ^.AfV are so far more dan- 
r s that they fwqufcntlv scald them, and do 
not cm. There are a description of engines in use 

^ itt Durham, Northumberland, Cumberland, and 
termed loco-motive engines; the form of their 
with curved cuds. 

AW%Wse. . ;ap£lfcable to they are high’ 

pressure ^U| 8 iii^:WOrkiiig with* a fim%' ofUjBi fifty to sixty-five 
pounds p$»r inch; and no accident has happened to any of them 
but Ip 1 -0^ the safe ty vaft of which was stopped by a man sitting 
upon it qf holding it down purposely; he said, “ We will have a 
good 1 sfepl and, surprise them, we will go off so well — -the^con- 
sequence was, that the boiler blew up and killed and Atounded a 
very considerable number of people ; I believe to the extent of 
forty-dive, but I am not certain. 

• Was that a cast- or j|||xoiight-iron boiler? — It was wrought 
frPSf * J U fi t 
..Gap ,y$u suggest the means by whicrf a high pressqppsiigine 
can |*e 'rendered safe on board a vessel? — It can only be rendered 
safe by having tpfform of the boiler, fjach as I hav^ described, 
and |j|f , cylindric part of a limited diametqr, with 3 competent 
thicSp^ of wrought metal, either iron or copper, at0 the plates 
secu|cd |o each other by a double line of rivets; it is also re- 
quisite tfrat there should he two safety-valves, each laden with * 
Bny detPjp^inate weight per superficial inch of the narrowest part 
oftfee seat of the valve j oue of those valves should be at perfect 
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liberty to he raised at the pleasure of the manager, because some* 
times it is expedient to raise it $ the other should be under a 
gexfer of suohdesemption as not to be opened at ail, at the dis- 
cretion of the engineer, but with sufficient, apertures for the* 
emission of the steam, and fot any of f the paspgrigers to see tha^ 
thy valve is not made last. It is also requisite that there should be v 
a mercurial gauge Of not less than an inch in diameter, and Whose 
longest limb shall not be greater than two inches and one-eighth 
for every pound per inch upon the safety-valve $ it is necessary^ 
by occasional inspection, to take care that the mercury does 
stiffen by oxidation, occasioned by tHe heat and motion to which 
it is iu a slight degree liable. " * 1 r . 

Do you conceive that a high pressure engine thus gu«rded1 
might be used m board a steam-boat with safety to the pawsen-4 
gem*? — Yes, so long «o*the boiler is kept in%rder ; but thebodetfy 
bottom is liable to erode or consume by the action of th e fire/ 
and therefore requires watching. * i 

How long do you think a boiler would last under the action 
of fire ?— A boiler may last twelve months safely, jMvided its 
bottom be made of charcoal iron, beat not rolled, because there 
is a great deal of differ? the grain. ^ 

Would you not alwaye*TCCOmmeiul a boiler Oft# mode of 
wrought inetal on hoard steam-boats ? — On boatfflKdm^bo&ts 
I would recommend them all to be made either or eopp^r or* 
charcoal iron plates beat under the hammer and notiroUed ; the 
resistance of cylindr ifabo ilcrs will be in the inverse ratio of their 
diameters. wBm r * 

[Mr. William Cha^Brnn wall again called in on a ftoture day, at 
his own request, and stated, that when 1^ was asked as 
motive engines, he omitted to say thar the diameter w their 
boiler was in general four feet, Iitfle more or less; that many'Ofi 
them are formed of cast iron, and several of malleable hhft, and 
that the eu#i of several of these latter are of cast iron curved' 


outwaids ; that in no one of them does the fiie act upon the ex- 
ternal part of the boiler, but is placed ina malleable iron tube 
which passes through the boiler ; a orapirou boiler, however** 
being found far too heavdffUic new loco-motive engines ajss aP 


ways sufjgjpfed with malleable iion boilers.] * i 

Mr . Phih| Taylor’s £viclenc % | ! 

Will you M£o good as to state what is your occupation 
matmfacturij^chemist. % 

Where do you reside Bromley in Middlesex. 

You are conversant with the nature of steam-en^nes ?^My 
attention has been directed to the use of steam from a desfre to 


*¥&r 
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apply it in my own business, notaea moving j»onier 5 ^ut fc»- tbe 
purpose of emmmmicating bent to ftwr wbicb pur- 

pose 1 have required high pressure steam* I have a patent for 
a mode of applying high pressure steam to vessels of the largest 
capacity ; and as m this ease all danger depends m the con- 
struction of tire boiler, 1 should wish to say a littleontbose boilers 
which ! have fouudxo be the most trust- worthy. I comequite 
Unprejudiced as to any material, and as to any form } for if I could 
meet with a boiler which would answer the purpose 4 have in 
^IWiew better that* that now used by me, I would adopt if; there* 
l give the Committee only such facts as hare come 
within own immediate knowledge, i have no wish to re* 
^amtneod any particular construction. " 

? Witt you be so good as to state from your knowledge, what 
K species trf boiler for a ‘high pressure engine you would recom- 
mend in Tegard to safety? — 1 consider the firsthand modi mate* 
rial point to attend to in the construction of high pressure boilera 
is, that the diameter of such boilers should be small in propor- 
tion to their capacity; and that as small a proportion, of the 
external sntface of the boiler as possible should be exposed to 
the destructive action of the fire; dfid that the portion of the 
should be so situated and guarded, that in case 
of e&pk*f.k;i* $he least possible mischief would arise. In those 
boilers whieti l have made use of, no portion of the boiler is ex* 
posedtethe action of the fire without its being constantly co- 
vered With Watdr ; and the fire is . appliedjtpder an arch of not 
more than two feet and a half in dkmet^^^is provides against 
any extensive rent taking place in the evHPfcf explosion. The 
bm)eif|||liave generally^mployed are constructed of malleable 
iron* ^ BSlwmoidy know*by the name of charcoal iron, riveted 
together and secured by strong wrought-iron belts. From ob- 
serving the danger arising from the introduction of flat cast-iron 
ends, I have terminated the ends of the boilers by wrought-iron 
ones nearly hemispherical ; this mode of construction, as far as 
iny experience goes, combines more strength and durability than 
W^y other. The preemptions I have made use of to guard against 
tbeimsttse of such boners, have beejpby adapting to them two 
safety-valves ; one under the control of the enginfittan, the 
ether secured in$, strong cast-iron case, locked down alB lAadcd 
with such a weight as would suffer the steam to escape when it 
an improper degree of expansive foagft In order 
to add to the security given by safety-valves, I hqjjp likewise in 
every instance attached to the boiler a mercurial column, the 
bare trif winch is proportioned to the size of the boiler ; and I 
should consider an iron tube of an inch diameter suflicient ta 
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guard against accident, when applied to a hoiler four feet in 
diameter and twenty feet in length, because rfie limit given by 
each a eohiom has always been far within the limit of absolute 
safety. The length of 'the exterpallimbof the mercurial gauge 
has in all cases been proportioned to the sfaetigtli of the boiler 
nnd the force to be applied, taking care that lie expansive force 
of the steam would displace the mercury before any dan- 
gerous expansive force would arise. In prder to guard against 
the boiler's being injured by the action of the hr e, fr om a de- 
ficient quantity of water in the boiler, I have inserted a leaden 
rivet in such a situation that it would meltfOs soon 
covered by the water, and produce au opening 
fer the escape of the steam. Although I have made.|ta^of buiiarsJ 
of this construction, I consider cast-nxm boilers safe, provided 
thfk various parts ate made of small diameters iu prq^rtfon to 
their hlpacityj such foe instance as those constructed by Mr. 
Woolft ^ 

s From your knowledge of the subject, do you think you c*n 
take upon yourself to say, that a high pressure engine with a 
boiler constructed on the principles you have just rfow^etaUad, 
would be completely sOfe for the ^use of pass^^-boats? — l 
think equally safe with those called condemn ng fe ^ntes* ^cause 
a greater attention to strength is always paid in'|^^wa«tructfon 
of high pressure boilers than in the construction 
boilers, in proportion to the pressure they have-|d 

Have not very gagat improvements been rece^yinade in high 
pressure engines^jfewhich the general mining and manufac- 
turing interests mmm country have been greatly benefited ?— I 
think very important ones : the high pressure eng*o|,a$ con- 
structed bv Mr. Woolf, emploj|| not dnlv the expaii«|(pffow» of 
the steam, but also that powelfwTiich is acquired by ita^i^Quden- 
sation j and the effect in Cornwall has been, that enginefon this 
construction have done double the quantity of work with the 
same quantity of fuel, 

Does your own experience lead you to conclude, that thc^high 
pressure engine in general is less expAdve in point a£conao&op- 
tion of fuel r— If well obstructed theyare decidedly eeconbmical 
engiiMp|ith regard to the consumption of fuel, 

Yc® mean then by this, that the advantage of the highpres* 
sure in point of ceconomy in fuel is not corffined to engines of 
any one wticular construction ?— Certainly ; I, mean it i»;BQt 

so confinipi 

Have you any connexion whatever with Mr. Woolf ?^|*ione 
whale verj I am not personally known to him. % : 

Have you any reason to suppose that the high pressure 
engines aye already arrived at the degree of perfection pf which 

. ‘ . !:•' • 4-# / they 
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they are susceptible?— Certainly ndtj Iffr/tiifaflf** engine hsd 
been much simplified since its ftr$tmvention,tmd my opinion is, 
it #R1 be still fmther impfov^d. 

You would then consider Ihy ■ measure ''Vi^el^ 
impede the use of high pressure engines to be iiijurid^ to the 
country ?— Certainly, I should. 

Mr. HbHuy Maudeslay’s Evidence ►. * - 

- What is your profession ? — I am In engineer* 
beth. - .. w ■ ■■ ‘ 

: - You tsonstrnct stelfe-en gi nes ? — Y es , a great many. 

£ acquainted with the circumstances attending 
thO explosion of the stearuMMigine at Norwich ? — Yes, l am. * 
HeflWywti been there since this accident ?«— -Now ’ 

Did yOO know the steam-boats there before the accident ?*— 
Yes ; because I made a steam-boat for Yarmouth. ' 

Was fche*steam-boat you made, a high pressure or a low pres- 
sure engine ? — A low pressure engine. ^ ■ 

Will you be so good as ttf%ell the Committee, what is your 
opinion $rit# regard to the proper construction of those ebgines, 
to secure the^passengers on board those boats ? — I nevei consi- 
dered M^priigure engines were applicable to boats, because 
the purpose fSjfiprhigh pressure engine is to save water, and water 
cannot be waited on board a vessel ; the difference between the 
one and the other makes no saving either in the weight or expense^ 
taking it iritjtnately, particularly when stcaijggboats are properly 
contrived. As far as my opinion as^^peam -engines and 

steam-bolts, I woqkl not go from ' here elrWargate in a high 
pressuMffeit, because th^re are many reasons why that may be-* 
comeltlllwre dangerous, aqdkno more advantageous to the 
pubiiegene rally or to the individlmls. A low pressure engine is 
of very Mgh power ; a high pressure engine has a higher powef / 
in projportion to its height of 1 * steam. It is pretty well under- 
stood, that a gentleman who engages in a steam- boat company 
seldom attends to the engine himself, but leaves it to his then. 

I htsS|y^nfillegent stearig|>oat last summer w ith a low pressure 
cttgtne^'^here was a dispute between t#o men, and one of theni 
swore that he w'ould blow his boiler up, but lie would ! %psat the 
Regent m coming up. The man certainly did e^ert himself as 
satl^'i|^||tpttld,and kep this steam as high as he cohid get it, and 
safety- valve very frequently, and he hurt his boiler 
materially from doing so, but he did not beat the ffc%ent ; but 
if ft pressure' engine, he Would either hive beat 

her or t^vwi tip his boiler, because he had the power in his ©wh 
hlai^ ' • v 

-IIMI^beeBNirbtgh pwsure engine; und the boiler properly 
' r v constructs. 
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ration of which the man ,epald'fi^t'.tepede f would it hate been 
liable to in answering such a 
question because I am aft aid that there are so many 

technical itenns in engine-making, and reasons why safoty-vahAi 
should he attended to, that I doubt whether theywouldnotgo 
to more evil by the man not having access to, than than -by their 
being open to him. ,„•• ^ J* ;.^v 

Ifttof&was one safety-vaive utfiich was apt sccesaibleto the 
engineerjAnd another whidh was, would not that rbirgc^ fee pre« 
vented ? — I would beg to explain, by sayilp^ that.on boaid the 
Regent, which has a large boiler,* I foundTt neoosAsy'vte f mm 
two safety-valves, and sometimes slput three safety-valves : to 
make it quite easy for the man to move the valve, I toN^a sort 
of bdlrpull going down to the place where he stok^% topufl it 
up every hour if he pleases, to keep it in action, because it h 
clear the spindle may corrode and stick fast fo* want of use; 
Supposing it ltot touched once a week, it is not a safety-valve 
any longer, because a very little friction will add a great many 
pounds, weight to the opposition the steam ought to meet with* - 
According to your experience and knowledge, would a low 
pressure engine be safe in most cases that can oqpr never 
knew a |gw pressure engine unsafe, but it apjjra^i that high 
pressure Engines liave been. f 

Would a high pressure engine, under the samciihciJirs^^ 
be equally safe ? — (i^tainly not. ^% y v 

Do you conceivq^jpB is^py difficulty in construct! n g asafety-* 
valve in such a uianllw as that the engineer sluill be able to keep 
it ill constant fitness for its action, without having a 
fasten it down ami prevent it frapp acting ? — I concciv# { tfoatthe 
same motive which would indudrtW engineer to work 
improper pressure, would induce him to leave it untoiudlfd* fihat 
it might have an improper pressure. I beg to state, that thm 
is not that difference between a high pressure and a low pressure 
^ngiqj^ as to its power, that is generally supposed; becapee ilt ia 
understood, that the steam in the boil^ggs kept at from four to 
six pounds upon the inch* but from two and a hal^ittpto ia 
quite abundant for any use a low pressure engine can be Wanted 
fort then, if,#*, engine is in any thing like working order, ihcite 
is a vacuum formed by the engine itself by the construction, 
that causes an addition of ten pounds the inch. ,Qp . 
calculation, those two added together, make foufteeti pounds; 
if you take high pressure steam at forty- ! pounds^^;^br^ do 
not, in my opinion, get additional force in proportiott/ba tbe risk 
incurred j because we well know* that if the toiler be of cast 
iron, faults will unavoidably arise in • castingwhitb you cannot 
* ' :A. • ' ' see. 
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see, which cause explosions #r brefiiungs, and which could n6 1 be 
calculated upon* t v - 

Is there any thing whkhpmrents tWengroear from fastening 
down or owsr-weighting the valve**of a cotmnoti ^tectosiug en- 
gine ?— It would be folly for him to do so. 

Is there fajy iking Which prevents him ? -^Certainly not* 

Supposifc|£i^ valvei to be so fastened down, does not the 
engine become unsafe ? — Yes, certainly it must; but 

it would taffy fyl fatten it cS|»^jbecause, if the engineer be at 
aU know, that if the steam 

be npni six pmfads per inch .in a condensing 

engine, fta.pnwer crc the engine kill not thereby be at all in- 
creased; tm%>ndensing property of the engiue does not consist 
In a higher pressure of steam. 

Wtafrfo your opinion as to the comparative safety of cast and 
wrought mefol used in boilers ?— I consider that wrought iron is 
extremely aafe^compared to cast iron. 

Then at all events, it is your opinion, that in steamboats 
boilers of wrought metal should be used in preference to east ? 
—No doubt about it. 

Do you think there is s»y material difference between the use 
of copper m|kwraught iron ? — No, excepting in the greater de- 


gree of oorfoeiBn to which iron is liable. 

Are you aftvare of theie being any considerable difference in 
the eOMWnptloii of coals, necessary to produce any given power 
in oopdeuf^ng and high pressure engines?— I consider that the 
one witi Work with as little coal as the other j in all figgt pres- 
sure tfudxes and condensing engines I hawbeard of, rrafr Utile 
or no ^mlffierence, and those who have them tell me they burn a* 
muc||jM in the high pressur^gngine as in the low pressure e»- 
gme^lNjptave understood that Woolf’s engine does save coal. 

Dd^pbu know that to be the fact ? — 1 do not, because I never 
attended any experiments ; but 1 have heard it from so snaay 
people that 1 cannot but believe the fact is, they save coal# 

If o high pressure steam-engine had a wrough t-metahjjfeilef, 
eitbf^pf iron or coppr^ constructed by a competent engineer, 
with iMSfoty-valves in proper order, and a mercurial gaugt^$htx)d 
you then think yourself in any danger in a steam-boat propelled 
by tUch am engine? — Certainly not, if a compepgit person hiul 
Ifa superintendence of it. ^ 

*' Alexander Galloway's Evidence. * 

* profession and placed abode ?— 4 am a me- 

^hanistwoengineer, residing in Holborn. 

Do yx» k mm tay«thing of that paper [skewing a paper to ike 
. have seen it* 

1 * * fDo 
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Dd yoa know by whom it was'jmbliBhed? — I do not knowj 1 
have heard k was done by die proprietors ofsome of the steam- 
boats ; the tettrt 1 vwflle was sent t# the Morning Chronicle ; 
it was only Ml the last tinea days I- saw it in that form. 

Have you been employed at all an cdnstracting sitam-engines’ 
for steatn-boats I have not. j' 

Ware you ae«|uainted at all with the a 
Noj bflt What I have heaid. 

The oMect ot this CommUi*rfi$Phg to ii 
passengers on hoard steam ”mbVIt ,;| 1 you 
opinion as an engineer, what^HMms are 
that safety? — J should certainly recommend, 
boats, the condensing engines should be used v 



high pressure engine?, and I will give you my rea^fai ^^ 1 1 


Wlnhm 

sfceam- 

ence to 

so. Iti the first plac^, the great advantage that lH^i pro- 
mised from a high pressure engine is, that it can bM^fBedi*l a 
situation where water cannot he procured, and thareforl, under 
this citcumstante it is for such a situation a valuable Inachine ; 
hut in situations where w ater can be readily procured, it is not 
8Q. An$l in leference to the comparative puce between a high 
pressure* engine and a low pressure engine, and in reference to 
the space that it occupies, and in teferenee to the superintendence 
that it fejinres, I am decidedly convinced no ceconbtnf is pro- 
duced. Speaking to it as a uiattei of safety, it will he necessary 
for me to say, that experience has fulh pioved, that 
inum of force to be obtained In a condensing engine^ in When 
the steairtfjs rarefied Ifown three to six pounds on the inch; the 
engine is by far mor^ efficient than wheiuthe *team is #$#efied 
up hfeyond; and it will appear equally clear, that w r het(Mr4t be 
a cast-iron boiler or a wi ought A on boiler, or a coppM^tfler, 
the force of the engine n bett™ performed by steam w r jmtWa 
pounds and a half, than it is at any increased expanse# fotfte g 
the boiler being subject only to three instead dlf six pounds, It 
must be less liable to explode or burst at that than at att ificreased 
expansive force. I should fuither say, that every man fo&ti* 
called woik a condensing ste.tm-eugu% knows, that wtyfjWjblt 
steam k at thiee pounds and a half, it performs a grealrtr^lte - 
tity of labour than at any other tune ; for if you increase ft you 
throw * Wist Iftagpr on the air-pump and the condenser/afid reford 
the engine : thlrefore, a man has no 1 nduceraen* to 
expansive force of*he steam, he knowing that nomMmeud O&n 
be obtained by so <loijj| y ®ut giving himself a dcrodnaS labour 
and consulting more f del, and performing less wMk* 1 should 
also wish to sfotej that I yesterday made a of what ap- 
peared to me to be$ proper and Efficient boiler for a steam-boat, 

* x Without 
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without refer* nee to the character of the engine at all, whether 
it was a condensing or high pressure engine* All boilers on 
board steam-boats should have the Site in the interior of the 
boiler; because it is of very little importance, M you are upon 
JtlieauhyeiftW safety, Whether the passengers are to be endangered 
or whether the vessel is to he weakened ill its 
^1 securities by the improper application of the 
" erefore^ I invariably recommend, that the 
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rior of the boiler, aftd that 
$alve, which should be solely 
the proprietor, and that the 
s machine should have no possible access to it. 
fnean to apply, whether high pressure or low pres- 
ire used ? — Both ; because 1 am tjuite aware, that 
^a steam-boat is to have the fire to operate upon it 
although you may not explode the engine, you may 
ee far i^efroy the vessel that eariies the engine by burning its 
timbers, without the knowledge of the individuals to whose care 
the boat is intrusted, as to be highly injurious and mischievous 
to the safety of the passengers. 1 should ceitainly recommend 
a wrought-metal boiler ki putference to a cast-iion boiler ; and 
the reason is clear, that the opeiation of casting, however skil- 
fully managed, is always an uncei tain process. AnOcClirrenct 
took place a few days ago, which very mtich staggered me; I 
hAd a latge press of cast it on, which it \vm necessary to break 
upi Swfd in the interior of a bai which was probably eight inches 
by twelve, there was a ca\ity in the caitopk of four Wcbes dia- 
meter, With no external communication. 

' $ 0^011 think that a safety-valve may not be so constructed, 

m thfetjls operation shall nofcjgc impeded in any degree by the 
Vengffe® to whose caic the vessel is committed, and yet with a 
tolerable certainty of its operating to all its proper intents and 
purpose^ — If kn additional safety-valve was applied to a boiler, 
and that safety-valve placed beyond the power of being inter- 
fered with by any person but the propiietor, then the boiler 
Would* be secure from explosion, if the safety-valve should he 
judfeiotldy loaded ; but if that safety-valve was even placed ba- 
ud of the opei ator, and at the same tiiqe injudiciously 

family might take place the same 0 v i t ifb such se- 
at under all possible dircumstahces a condensing 
atigWfe the, most 4 safe, whS your opinion as to the 

| high pressure engitfe, of which the boiler and 
iluwf^be constructed in the manner which you 
hlfto jp&t lip#i^ip®ed >— I should consider^ high pressure en- 
t ' * ginc, 
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&ine, ;ex;|iau^i ve force to 

forty--^^ would 

be a - • ' • '■ # : • - ' ; - 

. . -fwrestmt e^^th^rna- 

nufectoSe iii management of a eaipc||jing an#^^('|pressure 
^tgine, with A^liew to the safety of pM^j^ers 
which of tti^pn "would you recomntendllPUiiil^^ 
stances of the case, l should most a 0011- 

because when cast i r on^ u h i ect 

Contraction, ih$ constanlrppption of ' very 
great degree impairs the strength of the umIef#fe^ipP^^.; 

That mischief would not be incidental to 
boiler r* — Certainly not. I should venture to en- 

gines in steam- boats should be subject to regultftltjip'^ 
tion by competent persons ; — a steam -boat must lii^S^liegiitef, 
and before such register should be granted, be 

inspected, to see whether it is of a character to oeserWIIs being 
considered safe. }pt§ : - ^ ■ ' ’ v ' 

Wftitfc is your opinion as to the expediency of adding a mer- 
curial gauge ? — By no means do I consider it an efficient and 
convenient apparatus on hoard a boarj it would be constantly in 
the Way^and it would require a great column of mercury to make 
it safe | and that such a quantity may be liable to do mischief if 

Has it ever happened to you, to form any calculation of the 
proportion which aymercurial gauge ought to bear talftie dia- 
meter of a boiler ?&-*I have not ; but it will depend i^pon the 
expansive force to which the boiler is to be brought tip* as well 
a* to the capacity of the boiler; because, if you 
mercurial gauge to give merefjr the pressure on the b|S|^i that 
would not be adequate to carry off the quantity of 4 ;ibat 
may be generated in a mischievous way. .*%•• 

What is your opinion as to the comparative consdlil^ion of 
coak in condensing and high pressure engines, with respect to 
the work produced? — I am quite satisfied, that taking forfig^ted 
that both engines were judiciously formed, the o n 
as. much fuel as the other, there would be no materu^aihl^, if 
any; but if fan associate the two principles togethf^p^^^'^be 


case bf WooTPI engine, there will be a considerables 
%£ high pressure with a^ndensing engine^ and f|| 
savings but m their ab$ttfPt characters there is' mrw 

^ Mr. JoHif ^RAirawAiT^s^Evui^&i 




What i% your pi ofi?&ion andpace of al| 
Road, am an engine-: 




1/8 Report of the Select Committee 

The Committee being desired to report upon the safety of 
steam-boats, and upon the safety only, they will be much obliged 
to you to communicate what you know upon the subject ?— -Re- 
specting high pressure steam, which I shall confine myself to at 
this moment, I will engage to make a boiler, or direct one to be 
made, which { will defy aqgr engineer or other person to blow up 
or burst; and |piave lately erected five boilers; and i am ready 
to prove to gbutleman, and even to any engineer, that they 
cannot destfoy riiewt* 

Upon what principle were thd$fe boilers constructed? — Those 
boilers that | hfVo^^^d up, w^th the different apparatus for 
making them §j?cure^ were made of wrought iron ; but I do not 
mean to say east- iron boilers cannot be made secure. I recant - 
inended to Mr. Martiueau, for whom 1 erected them, that as 
there had been an accident in his neighbourhood, he ought to 
have a boiler to bear three times the pressure he meant to put 
upon it ; and if it did bear that pressure, and they applied two 
safety-valves with a mercurial steam-gauge, properly weighted 
and adjusted (one of those safety-valves should be at the will of 
the person about the boiler, and the other no man should be 
able to get at), it would be impossible to explode a boiler of that 
description. I saw the boiler after it was exploded at Wellclose- 
square, and also conversed with one of the men that was saved, 
who told me, that he had carried an additional weight to put on 
the safety-valve just before it exploded, that the mercurial gauge 
there was plugged up, so that it was useless; besides which, in- 
stead of the safety-valve being weighted equal to forty-five pounds, 
they added a double weight which increased it to ninety pounds 
weight upon an inch, and the boiler was very improperly made. 

I conceive that a steam-engine boiler, constructed as it ought to 
be constructed (I do not mean t#say if you put a boiler into the 
hands of men not acquainted with it, without the proper safety- 
valves, there may not be danger) — but if properly constructed 
there is no danger. 

Would you not recommend on board steam-boats, wrought- 
metal boilers to be used in preference to cast ?— Certainly; I 
have made some discoveries myself in the boilers I have put up, 
which makes them perfectly safe. 

Do vou know any thing respecting the comparative comsump- 
tion of coals in high and low pressure engines ? — Not from my 
own actual experience, only from what gentlemen hite told me 
where I hav# done business. w- 

■ • ai-,, Mr. John Hali/s Evidence . 

Where do you live ? — At Dartford. 

What are you by profession ?— An engineer and millwright. 

f Have 
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Have you given any attention to the construction of engines 
for steam-boats ?—^I flever have; I have made steam-engines, 
but not for steam -boats. 

The object of this Committee being to inquire into the con- 
struction of engines for steam- boats the safety of passengers, 
have you any tiling to communicate to the Committee on that 
subject? — I have only to observe, that 1 make them it* cast iron, 
and I have proved them by an hydraulic pre»$ fnadef6r the pur- 
pose, and have gone as high as 250 pounds to a# inch, and that 
1 considered enough; nothing' happened I mean the next 

time to try what they will bear, and I have no dpubtr they will 
bear from /CO to 1000 pounds to an inch, for I believe they can 
be made now stronger than wrought-iron boilers; wrought-iron 
boilers being riveted together, cannot be so strong as those cast 
in a solid mass. % :v. 

May not there be some imperfection in cast iron, which may 
not be discoverable without an accident happening? — It is 
scarcely possible, if it undergoes the trial 1 speak of by pressure 
before it is put to work. 

May not that trial to which it may be exposed, though no ac- 
cident happens immediately from the trial, be injurious to the 
boiler itself? — If it is made so as to-be strong enough to stand 
the pressure of 500 pounds upon the inch when it only wants 
fifty, I suppose that proves it to be quite out of danger. 

Are you aware that there is a difference between trial made by 
water-pressure at a certain temperature, and the exposure of 
cast iron to the action of fire repeatedly, by which the metal 
is heated to a very high degree, and consequently expanded and 
then cooled again down to a temperature very far indeed below 
that which it was before exposed to? — 1 have seen the effect of 
that ; a boiler I have made has been composed of three tubes, 
one a large one and two smaller ones below ; those lower tubes 
which are exposed most to the fire have cracked generally by 
cooling after the engine has done working ; 1 have known that 
in three or four instances ; perhaps, in an hour after the engine 
has done working, the tubes below have cracked and the other 
not. 

Are von not aware that the tubes which were so cracked by 
the application of fire, might have stood the water- pressure of 
which you before spoke, to almost any conceivable amount r— 
Yes, I suppose they u'ouldf 

In case of explosion,— which would produce the greatest mis- 
chief, that of a cast or of a wrought-iron boiler ?— I suppose the 
greatest danger would be in the wrought-iron boiler. 

For what reason ?— Because the cast iron uniformly cracks at 
the bottom underneath the large part of the boiler; the bottom 

M 2 tubes 
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tubes have cracked on the under side, so that the water weht 
away. * ** 

Did you nev r er hear of any instance where a iron boiler 
has exploded in another way ? — I 'have heard of the late misfor- 
tune at Norwich, and thatehas been sufficiently accounted for to 
me, by its being made so Very improperly. 

Have hot you heard of other instances of cast-iron boilers ex- 
ploding ?— I believe only one. 

Is not a cast-iron boiler liable -ti|1)e exploded in fragments ? 
— 1 should think it ^HjguJd never happen, if it was made as cast- 
iron boilers ought to be made ; I suppose we might make a cast- 
iron boiler that would explode, and go to pieces in that way, if 
it was done on purpose. 

Have you any other suggestions to make to the Committee ? 
— As to safety-valves, they may be made as safe a$»can be con- 
ceived of, because they will let the steam escape when it is of an 
improper height, and these engines I am making will save in fuel 
very materially; they are on Woolf’s principle; they will save 
two-fifths of the fuel. ® 

Is it not easy to adjust a safety-valve to a boiler, which shall 
not be accessible to the engineer directing the machinery, which 
shall sufficiently protect the boiler from mischief? — Yes, it is 
quite practicable. 

And so to adjust it that it will always act ? — Once adjusted it 
will always act, and always be to be depended upon. 

Then you would recommend, in any boiler, such a safety- 
valve to be employed ? — Certainly. 

Besides another under the direction of the man who works the 
engine ? — Yes. 

Mr. Alexander Tilloch's Evidence . 

Will you state where you reside? — At Islington. 

And what is your profession? — I am editor of the Philosophical 
Magazine, and sometimes 1 am called on to act as an engineer ; 
and I am editor and proprietor of the Star newspaper. 

Will you be so good, as you know the object for which we are 
met, with regard to the safety of persons in steam-boats, to men- 
tion what suggestions you have to make to the Committee on 
the subject ?-^My opinion is, that attending to what should be 
attended to in every steam-engine, and employ in^proper en- 
gineers, a steam-engine would be perfectly safe, whether with 
high pressure or low pressure. The boilers ought always to be 
furnished with safety-valves ; and if they suspect the possibility 
of having a stupid man, one of the valves should be covered and 
out of his reach with a box over it, but perforated so that you 
stay *ee w hen the steam operates on it. A mercurial valve is* 
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*dso very good ; that is an inverted siphon, with a column of 
mercury proportioned to the purposes for which it is to he em- 
ployed. 

Do you apprehend much danger to arise* in case of explosion, 
from that mercury if it was employed!- — No, because the tube is 
always perpendicular, and if the mercury shoots out, it goes away 
and falls down in rain; 1 am of opinion, a boiler ay be made 
safe either of wrought or east iron, but for great strain I would 
prefer cast iron, contrary S|^e opinion of many people, and the 
reason I would prefer it is the same for which it is preferred in 
making cannon. It is not possible to get thick plates of wrought 
iron perfect throughout, and you trust at last to rivets ip joining 
them, but cast-iron boilers can be made of any strength you 
please; instead of having a boiler that will stand sixty, it 'may 
he made to stand six hundred, of either wrought or cast iron. 
Another reason why I would prefer cast iron i$, that the sheet 
iron corrodes much quicker and destroys by oxidation, so that a 
boiler may be safe when first set up gad stand its proof, but very 
soon become unserviceable, or at leallfeomparatively so. Boilers 
should always he cylindrical tubes, and for an obvious reason, 
.capacity should be got by length and number rather than by 
diameter. There is no more danger to be apprehended from 
steam as to bursting, than from the employment of condensed 
air, only that the water may scald ; but as to the danger of the 
fragments being scattered about, it is the same with air as with 
steam, and yet all the engineers constantly employ cast-iron re- 
ceivers, condensers, or air-vessels where pressure is wanted. 

Is not cast iron liable to suffer some material injury from the 
contraction and expansion by heat and subsequent cooling ? — 
Whether a boiler be made of wrought or of cast iron the metal 
expands and contracts, and expansion or contraction is more or 
less injurious in proportion as it is often repeated, but it does not 
prejudice a boiler made of cast more than one made of wrought 
iron. 

Is not it more injurious to cast than wrought-iron boilers ?-— 
No, I do not think it is. 

In case of accident by explosion in a east and wrought^iron 
boiler, which, in your opinion, would be attended with the 
greatest mischief to the persons about it ? — It an actual explo- 
sion takes||^ace, I should think from the cast iron; but I con*- 
ceive that a properly const rucicd cast-iron boiler would be 
stronger, and therefore would not explode so soon. A boiler 
should be proved with cold water, if it is to he applied to high 
pressure. • % # 

Are you not aware that cast iron, notwithstanding the greatest 
possible attention of the founder, is liable to cavities in the in- 

MS terior 
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terior substance of the metal, which renders it uncertain when 
exposed to great degrees of heat ? — There may be cavities in cast 
iron, but a boiler being proved to a strain beyon^ that it is to 
be exposed to by heat, the safety of the boiler is secured ; for 
the temperature never can be at that point which will endanger 
a fracture from that circumstance. 

Do you mean by that answer, to say that the rarefaction of 
the air in that cavity may not be so great by the heat as to oc- 
casion its bursting ? — It never can, IBbause the air that produced 
that cavity was at a white heat at the time the iron closed upon 
it, and it never can be brought to such a heat in working a 
boiler; — my opinion is, that by a very high proof at the com- 
mencement, and attention to it, you may always have a safe 
boiler of cast iron. 

[To bo continued.] 


XXVII. Memoir o/’Abkaham Gottloii Werner, late Professor 
of M inc0logy a l Frit berg * . 

Abraham Gottlob Werner was born on the 25th of Sep- 
tember 1750. His father, who was inspector of an iron-work 
at Wehrau, on the 'Queiss, in Upper Lusatia, intended him from 
his early youth for a similar vocation. He first went to school 
at Bunzlau, where he received however but very scanty instruc- 
tion. In order fully to qualify, himself for his intended pro- 
fession, he went first for some years to the Mi neralogical Aca- 
demy atFrieberg, and then to the University of Leipsig, where 
he applied himself to the study of natural history more than to 
that of jurisprudence ; and in respect to the former used to boast 
in later years of his intimacy with two distinguished naturalists 
of Leipsig, Mr. John Charles Gehler, and his brother John Sa- 
muel Traugott Gehler. Even while at the University he em- 
ployed himself on the doctrine of the external characteristics of 
fossils, in which a singular quickness of perception was of great 
use to him ; and published there, in the year 177-1* the vvell- 
JvUQwn work (on the external characteristics of fossils) which is 
Still considered as the basis of his whole oryktngnosis, but of 
which he could never be induced to print a new and enlarged 
edition, because be feared disputes, and had, not in fact con- 
cluded his researches. Soon after he was invited®! Frieberg, 
to have the care of the cabinet of natural history there, and to 
read lectures upon it. Here his mind, which was early exercised 
hi observation and classification, found the most welcome ma- 
terials. Here, cj|aily extending the bognds of his science, and 

* From The Literary Gazette. 
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supporting its foundation by the surest external distinctive marks, 
he formed that system which* afterwards embracing also the 
geognosis w|wch wa* peculiarly Ins own, and forming an intimate 
connexion \viih all branches of the art of mining, gradually con- 
quered al) opposition, and raised it^ inventor to the rank of the 
creator of a new mineralogy, which might be supported and ex- 
tended, but not rendered useless by the crystallographic theory 
of Huiiy, and the chemical theory of Vauqu§Jin and others. His 

i iecuiiar talent for observfljKon was animated by the most lively 
ancy, assisted by the most extensive reading in every branch of 
knowledge connected with his own, and excited by daily inter- 
course with ingenious travellers and foreigners, who* chiefly vi- 
sited Frieberg on Werner’s account. (We may instance enly 
the Englishman Hawkins ) The classification in genera and 
species, and for the most part ingenious appellations of minerals 
down to the newest egron, is peculiarly his# , “ Werner,” says 
Leonhard, in his eloquent lecture on the stale of mineralogy, 
<f was for the doctrine of the recognition of simple fossils, em- 
bracing with uncommon ingenuity a M the experience of his age, 
what Winckclinann had been to the arts. What, before him, 
were all the endeavours of Wallcrius and Linnaeus !” How soon 
was lie obliged to give up Cronstedt, who is no where satisfac- 
tory ! Only too scrupulous, conscientiousness prevented him 
from publishing the oryktognostical tables, which have been 
finished, and quite ready for the press these four years. The 
attempt of the ingenious Berzelius, of Stockholm, at classifica- 
tion by discovering the laws of combination of the elements, did 
not indeed shake his belief in the method of recognition by means 
of the external characteristics ; yet he at last thought that a 
mutual conciliation was possible, and reserved the first analysis 
of the latest writings of Berzelius, for the next winter. Block’s 
Work was known to him. He approved of his ingenious scholar’s 
(G, H. Schubert’s) essays ( dmgleich ting sitersuche) * In the 
geognosis, first systematically deduced by him from the rough 
mass, crystalline structure, and the chemical relations of the 
contents, may be called in, together with the ties of external af- 
finity; but the method created by Werner is the only satisfactory* 
one, however much may yet be wanting to it, to become a com- 
plete system of the earth. His predecessor Charpentier’s doubts 
respectinj^Verner’s theorv have never been able to shake it. 
His idea ot formations, one pf t he most fruitful of consequences, 
and the most mgfeuious, in Werner’s geognosis, has been ad- 
mirably developed by his scholar Steffens in Breslau ; and his 
formation of the fleets mountains of Thuringen, well supported 
by the excellent Von Freiesleben, in the theory of the copper-slate 
mountain ( Kupferschicfergebirge) * Werner sustained an obs- 

M4 tinate. 
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tinate, but for that reason the more honourable contest with the 
volcanists. Now, no well-informed person will consider the ba- 
salt and other fleet/, mountains as of volcanic origin. Werner’s 
theory of the older and newer formation of moiStains, by the 
waters, stands immoveable; and a satisfactory link between them 
is afforded in the mountains of the interval of transition. Even 
the new chemical discoveries of the knlimelah may be made to 
accord with it. Another science, Mining, on which Werner used 
also to lecture, was rendered extremely clear to the attentive 
scholar, by his luminous explanation and by the reductioifcof the 
most complicated machinery to the most simple propositions, at 
the same time drawing all the figures on his table. Indefatigable 
application, insatiable thirst of knowledge, enriched his retentive 
memory with every tiling that history and philology, in the most 
extensive sense, can offer to the attentive inquirer. No science 
was foreign to him. All served as a basis to his studies, which 
were constantly directed to natural philosophy, and the know- 
ledge of the earth and its inhabitants. He always advanced be- 
fore his age, and often knew what others only presumed . After 
1779 and 1730, when he first lectured on oryktognosis and 
geognosis, at Frieberg, he was heard with gratitude by scholars 
from all parts of Europe. Never contented with what was dis- 
covered, always seeking something new, he rather formed 
scholars who wrote than wrote himself. But many MSS. almost 
wholly ready for the press are included in his fine library, collec- 
tion of coins and MSS. bequeathed on the day of his death to 
the Mineralogical Academy, for 5000 crowns. In his lecturers 
he had only heads of the subject before him. In lecturing ho" 
usedto abandon himself, as he was accustomed to say, to the 
inspiration of his mineralogical muse; and when his spirit ho- 
vered over the waters and the strata, he often became animated 
with lofty enthusiasm. But lie caused his lectures to be written 
put by approved scholars; and by revising himself what they had 
thus written after him, made it, properly speaking, a MS. A 
great many parts of his lectures have been made public by others, 
among which may he reckoned what Andie, at Brunn in Mo- 
ravia) has published in jMc valuable journal Hesperus. But no- 
thing bears the confirmation of the seal of the master. What is 
particularly desirable is the publication of Iris manuscript on 
Mineralogical Geography (which he only once drejfeup for a 
particular lecture), and upon the literature |f MiiWalogy, in 
which be solved the difficulties of the ancienf etessic mineralogy, 
and gave incomparable illustrations of Pliny’s Natural History. 
He was like a father to all his scholars, to whom he was a mo- 
del not only as a man of science, but as a moral character. 
Hav}ngfiOt?d, : from the year 1792, a high situation in the Council 
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of the Mines, he had a great share in the direction both of the 
Mineralogical Academy and of the .administration in general. 
Two things musUbe mentioned here vvith particular honour— the 
works begun in 1|86, to furnish a great part of the deeper mines 
with water, in ord^r to get water for driving the wheels. This 
astonishing aqueduct, particularly the artificial canal of Doer- 
renthaJ, with its subterraneous bricked channels, already extend- 
ing above a league, are in the main due to him, though Scheuch- 
ler made the plan, and Lamp*? the calculations. By the con* 
tinned support of the ever active king of Saxony, this great work 
still proceeds in the most prosperous manner. The Amalgama- 
tion works, twice built by the excellent Charpentier, chief pf the 
Council of the Mines, (the first building was maliciously burnt 
down,) and for ever secured by most ingenious fire-engines from 
similar accidents, are indeed unique: — a miracle to all who be- 
hold them, and a jewel in the crown of the Saxon art of mining, 
and of the unostentatious energy with which the* sovereign of 
Saxony caused the most expensive undertakings to he executed 
in silence. Less known and visited by foreigners, though on it 
depends the continuation of the mining in Saxony, is this un- 
dertaking of canals and aqueducts, which has already cost above 
half a million of crowns, and on which more than a thousand 
men are employed. The mineralogical survey and description 
of all Saxony, divided into districts, which has been prosecuted 
for these twenty years, under scholars of Werner, and includes 
the forest of Thuringen, and even a part of the Harz, uniting 
too with the mountains on the frontiers of Bohemia and Silesia, 
will one day give our country a mineralogical map, which for 
exactness and extent surpasses what any other country can pro- 
duce. This too was Werner’s work, and was constantly directed 
by him in the most attentive manner. In his visits to Prague 
and Vienna, he found means to interest the Austrian government 
in these mineralogical surveys; and it is to be hoped that the en- 
lightened Bavarian government, as well as the direction of the 
mines in the Prussian monarchy under Werner’s grateful scholars 
in Berlin and Silesia, will readily contribute to support and com- 
plete the great work which Werner so happily set on foot. . In 
England and Scotland excellent jnincralogical maps of single 
counties have lately been publisher according to Werner’s ideas* 
His cabinet ^minerals, unrivalled in completeness and scientific 
arrangemen^ind consisting of above 100,000 specimens, has 
become, in consideimUti of a life annuity, the amount of which 
devolves to the Institution itself, the property of the Frieberg 
Mineralogical Academy. Werner’s favourite pupil Koehler is 
appointed inspector of it. Werner had received from England 
an offer of 50,000 crow ns for it. He sold it to his country for 

% 40,000, 
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40,000, of Which he reserved the interest of 33,000 as an an- 
nuity,; but made the condition, that after his own death, and 
that of his only sister, who is without children, t|ie interest should 
continue to be annually paid to the Mineralogical Academy; so 
that this, his only daughter, as it may be called, obtains an ad- 
ditional annual income of 1600 crowns. 

Werner’s literary studies, like his mind, embraced every branch 
of science. Every thing excited his thirst of knowledge, and 
thus it often happened that he dedicated all his attention to re- 
searches which seemed to lie entirely out of his sphere* His in- 
quiries into the direction of the mountains of the first and second 
formation, led him to the seat and the migrations of the aboriginal 
tribes and their branches. To this were soon joined inquiries into 
the original languages and radical syllables, which he prosecuted 
with the greatest acuteness, and reduced into tables. Soon 
arose an universal glossary of all the radical syllables and cha- 
racteristic sounds, in all the languages with which he was ac- 
quainted ; which he studied with ardour, and to complete his 
knowledge of which, he purchased the most expensive works ; 
thus he gave sixty crowns for Hickcs* Thesaurus, and but lately 
eighty crowns for Walton’s great Polyglot. I Its antiquarian re- 
searches into the mineralogy of the ancients made him a pas- 
sionate friend of archaeology, and the most costlv works on that 
subject were purchased by him. One branch of archaeology, the 
numismatology of the ancients, had become so favourite a pur-* 
suit with him during the last eight years of his life, that he pur- 
phased entire collections of medals, and in a short time was in 
possession of above 6000 ancient Greek and Roman coius: this 
enabled him to make interesting researches into the different 
mixtures of the metals, and on the arts of adulteration; and in 
order to make all more clear, he arranged entire series of false 
coins. An unedited silver coin of his collection, which he gave 
to the great connoisseur Catauro, in Milan, is still the subject of 
a numismatic controversy between the Vienna and Italian con- 
noisseurs. Tiie examination, which was to be printed, was in- 
tended to be dedicated to Werner. The practice vv*hich he had 
had in studying tl indirect ion of the mountains and the surface 
of the earth, made him an «jsccel!ept judge of ground, and in- 
spired him with a great fondness for military tactics. He studied 
the art of war with great diligence, read the accounts given by 
master? in %h\§ branch, and acquired a fine collection of military 
Books,' ‘ Oncers of the engineers and geijira staff were surprised 
to hear, him sj>cak of the mistakes committed by the allies from 
want of due knowledge of the ground, in their attack upon 
Dcesdpn in August 1813, where he happened to be present. His 
name was mentioned at the head quarters of the allied sovereigns 

at 
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at Frankfort, and he was invited to repair thither; but his in* 
flexible attachment to )m king made him decline the invitation. 
Medicine also attracted his attention, at first as lying in the cir- 
cle of the sciences connected with natural history, but afterwards 
in the latter years of his life, that he might be enabled to judge 
of the bodily sufferings of himself and others; so that medical 
books were his favourite reading, and conversation on medical 
subjects what he preferred to every other. Ever ready to afford 
assistance, he was happy, when he visited a sick friend, to be 
able to gfte medical advice, and also to judge of his own situa- 
tion which he often thought precarious. The danger of such 
an inclination, which can never lead to any thing further 
than empiricism, is evident. His best friends, among whom we 
may reckon the veteran of the healing art, the venerable Dr. 
I\app, at Dresden, sometimes reproved him for this 5 but it re- 
mained his favourite hobby-horse. He had made a very witty 
table of diseases according to the stages of human life, from in- 
fancy to old age: he was a sworn enemy to vinegar and all kinds 
of milk diet, but a determined beef-eater. In other respects he 
lived very temperately, drank but little wine, and was especially 
and anxiously careful about warm clothing and warm rooms. He 
first visited Carlsbad, when a boy of only fourteen years of age,* 
and had since been there forty-one times. Here, even in the 
latest part of the autumn, he always acquired new strength. 
Had not imperious circumstances hindered him this time from 
visiting sooner the salutary fountain, which had become abso- 
lutely necessary to him, he would perhaps have still lived. He 
was fond of travelling, and spoke wit h emotion and pleasure of 
his visit to Paris in 1802, where he was received with the greatest 
respect. Though not indifferent to externa! distinctions, to the 
diplomas of foreign academies and learned societies, he never 
sought or asked for them, and in conversation never attached any 
value to them. However, he was justly proud of being a mem- 
ber of the Institute qf France, and of the Wernerian Society in 
England. Even on his death-bed he learnt with joy from his former 
pupil and faithful friend the Professor of Natural History at 
Edinburgh (Jamieson), that not only sev#al min eralogical so- 
cieties flourished in Great Brittoa, but that professorships of 
mineralogy on Werner’s principles were founded at Oxford, 
Cambridge, ^ondon, Glasgow, Cork, Dublin, and Belfast. At 
his suggestion a union of friends of natural philosophy and mi- 
neralogy was formed last winter in Dresden, where Werner him- 
self presided. He was ih the best sense of the expression a citi- 
zen of the world. Every newspaper that he read, excited in 
him a pious wish for the happiiiiss of mankind, for trtitli tod 
justice. In the last days of Ins life, his eye was most frequently 

directed 
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directed to the Brasils, where the excellent Oranjo was \m friend, 
and many Germans now employed there bis scholars. In his 
thoughts he followed every traveller, and put questions to him, 
in his own mind, such as Michaelis once wrote for* Niebuhr ami 
Forskael. His house was the constant rendezvous of curious 
travellers, from all countries and of all ranks; and he showed 
to them ail, with uncommon patience and attention, his museum, 
and especially his collection of precious stones, which excites 
surprise by the value and variety of the specimens. He did not, 
however, like writing letters, because he preferred pdteonal in- 
tercourse to every thing, and dreaded a loss of time, Tins dis- 
interested participation, in whatever promoted ip any country 
the interests of knowledge and humanity, did not hinder him 
from being the most faithful son of his own country, the most 
loyal reverer of his king. He refused every invitation from 
abroad, (and he received at an early period several very brilliant 
anti enticing ones,) and was for many years contented with a 
very moderate salan, supporting himself by private lectures. 
He made presents to all the academies and public schools of 
Saxony, and endeavoured by this means every where to excite a 
predilection for natural philosophy. Those who were most inti- 
*mately connected with him, enjoyed his tendered interest and 
care.- — “ In his house,” said Boettiger, in his farewell address on 
the eminence of Gorhitz, u company daily assembled for his ad- 
vice; and the same hand with which lie felt the pulse of nature, 
.raised and supported every unfortunate. His simple manners, 
his cordial cheerfulness, and his social playfulness, made him the 
favourite of his fellow-citizens* When Werner entered, every 
countenance brightened 3 the women, too, loved the company of 
a man who, without insipid compliments, always had something 
delicate and entertaining to say to them. In his earlier years 
his feeling heart would doubtless have made him highly suscepti- 
ble of enjoying the sweets of domestic life; but he did not find 
what he sought. In kiter years he renounced the idea of them, 
out of love to science, and was fully indemnified by the cordial 
attachment of his pupils and friends. Penetrated with, that true 
devotion which worifiips God in spirit and in truth, he often 
preached to his pupils the |H|jpt morality, which he confirmed 
by his own example; and even in his lectures often rose with 
genuine enthusiasm from the miracles of nature tq^their Divine 
Author.— Such was the man of whom his contemporaries and 
his country -will be always proud ; a maif equally distinguished 
by his rave learning, ami by bis goodness of heart and unspotted 
character. How just is tire grief caused by such a loss ! His 
fairest fnonurnent is the gratitude of his pupils, who are spread 
over all the countries of the world. But his doctrines and his 

life 
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life willhot fail of public acknowledgement and praise. Thfe 
tribute will be given Wmn from France, England, and Italy. 
Neither must the tongue of his pupils in Germany be mute. 
May Von Leonhard dedicate to him his second lecture in the 
Academy at Munich ! May 'Stefit'ns^^pmatin^ Hausmann,.Mohs^ 
Moll, Linke, and Weiss, and above all the feeling Schubert, speak 
of him! May Gilbert, who defended him against the violent 
Chenevix, erect a memorial to him in his Annals !— Nor can we 
doubt but some monument of marble or bronze will be raised to 
his memdiy, to which British gratitude and generosity will gladly 
subscribe, and Frieberg afford a suitable situation to be inclosed 
for the pur [fee. For the present we hope that BAtyrne, or 
Buchhorn, will engrave the fine portrait of him, by G. Von Ku- 
gelchen, in Dresden, which was intended for his museum, for 
the satisfaction of his numerous scholars and friends. His most 
glorious monument, however, will always be the Miner alogical 
Academy, preserved in uninterrupted activity by his worthy 
scholars; that academy which he hnhself sometimes called his 
beloved daughter, and richly endowed; those 'who go thither 
on a pilgrimage, those who there receive instruction, will pay 
continued homage to the manes of Werner. 


XXVIII. Preface to u The Natural History of the Mineral King** 
dorn . By John Williams, Mineral Surveyor , F,S.S. A”* 

(treat Britain has long a go been called a fortunate island ; 
and it must be acknowledged that the appellation is as proper 
to Britain as to any other island or country in the world. The 
soil of this island is adapted to produce excellent grain and fruits* 
Her downs and verdant hills are covered with store of the best 
of sheep, which yield excellent fleeces for our manufactures, as 
well as food for our tables. Numerous herds of beeves are fed 
upon her mountains and in her meadows, and her seas and rives* 
abound in the most delicious fish. The climate of this island is 
mild and healthy; her mountains breathe *he purest air, and 
abound in the sweetest springs, |pd her valleys are washed and 
fertilized by pure and limpid streams. 

This fortiMate island is placed almost in the centre of the ha- 
bitable world, with free and ready egress to the Mediterranean, 
the Baltic, the East and West Indies, and all other seas to the 

south and north the most convenient situation for extensive 

* 

* See last Number of Phil. Mag. art. 17. v v 

commerce* 




1 90 Preface to “ The NdiurapUhiory 

commerce, Which is greatly facilitated by the safety and prodi- 
gious extent of her sea-coasts, the depth and numbers of her 
rivers, and the depth and numbers of her bays and sinuses all 
round the island. — Her forests produce the hardiest oaks for 
ship-building, and her sea-ports the best and hardiest sailors, who 
are in a manner bred upon the wattr 5 and no island in the world 
ever yet arrived at such comfitercial eminence, and, in conse- 
quence, at such a height of power, wealth, and grandeur. 

But it is not ail the external productions of this island put to- 
gether, favoured as she is by the goodness of her soil and situa- 
tion, and assisted bv the excellence of her constitution, and the 
utmost exertion of the genius of her sons, that ever was, or ever 
will be able to raise her to such a height of power and wealth, 
or to such commercial and political consequence in the world. 
The soil of some other countries is as good as that of Britain. 
The island of Sicily produces as excellent grain and better fruits, 
and some parts of Spain as good, if not better fleeces. But Bri- 
tain has other valuable soggces of commerce and wealth. The 
materials of many of the various and extensive manufactures of 
the island, are derived from the bowels of the earth, from her 
plentiful mines and coal-works. 

This is the source of the materials of our most numerous and 
extensive manufactures, and of the utensils of them all ; and it 
is our manufactures that fill and extend the channels of com- 
merce, and bring home our wealth from afar. 

This island is a nursery of arts, as well as of manufactures and 
commerce. 

It is a curious and entertaining amusement to reflect upon the 
connexion and dependence of the arts upon one another, and 
upon the improvements and advances of society in a polished 
commercial country. A man of genius and of judgement, fequal 
to the task, with a stock of information and scope of thought 
like Raynal, who would write a hook to show us the progress 
and improvements of the useful arts, the *erii of remarkable dis- 
coveries and their effects, and the influence which the improve- 
ments of the useful arts have upon the commercial and political 
state of the nation, and of the world in general, would deserve 
the thanks of his country for the extensive information, useful 
instruction, and national entertainment which his hook would 
afford. 

Perhaps it would then appear, that the great quantity and va- 
riety of metal which this island produces has more influence upon 
the commerce, wealth, and power of the nation than we are ac- 
customed to ilmagine at present. But as 1 have neither abilities 
nor paterials for such inquiries, 1 will leave them to be investi- 
gated 



gated by such as are equal to the task. This much, however, op* 
pears very obvious tome,that great numbers are profitably em- 
ployed in our. mines, arid in conveying the metals out of the nation ; 
that the value of these metals, whether raw or manufactured, is 
all clear gain to tlje nation ; that still greater numbers are em* 
ployed to work upon the met^ forftW useful and ornamental 
commodities, and for all utensils, tttdes, and arts. 

What is done without the metals ? Look into the kitchens 
and buffets of the great and wealthy : what profusion ! And yet 
all for use. t When we pass through Cheapside in London, one 
might imagine that all the metal of the world was furbished up 
and arranged there for his inspection; and yet it is in some pro* 
portion equally plentiful every where. The utility of the met&li 
is analogous to their abundance. The mathematical-instrument- 
maker does hut little without them, and much is used by the 
blacksmith, whitesmith, coppersmith, pewterer, tin-plate worker, 
coachmaker, cabinet-maker, clock maker, silversmith, engraver, 
printer, &c. The quantities used by tte various sorts of found- 
ers, and the plumbers, are immense. ™ # 

But if you would wish to have a full and comprehensive view 
of the profusion and great utility of the metals, step into the work- 
shops and warehouses of Birmingham. How many thousands 
are there at work ! What amazing quantities of wrought goods 
are stored there ready for exportation and home consumption ! 
There you will sec them busied in making all that is Horn of 
metal by the lady and her maid, the clown and the beau, the 
horse and his rider, both for ornament and real use ; and their 
warehouses contain enough for half the world, which must pass 
through the channels of commerce. In short, the plenty and 
variety of* our own metals, and the plenty and excellent quality 
of our coals, enable us to manufacture and export more and 
greater variety of metallic goods than any other nation what- 
ever. 

From this imperfect sketch of the profusion and extensive use 
of our metals, I would infer the great importance of the British 
mines to the commerce, wealth, and grandeur of the nation ; and 
I would likewise infer the importance of improvements in the 
nstural history of the mineral kingdom in such a country, espe- 
dally at this period. 

Mineralogy is now become a fashionable study in most coun- 
tries of Europe, and many useful and entertaining discourses have 
been made qf late years. But the present vogue and reputation 
of this branch of knowledge is nothing in comparison of its great 
utility. There cannot be a more interesting study for a Briton; 
for While we have extensive mines and collieries, and while tiro 
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shall be considerable as a manufacturing & commercial pew- 
it is a particular loss tdthe increase of knowledge in the na- 
tural history of the mineral kingdom, that this branch pf science 
is neglected in our pubfictfbhoc^|. Mineralogy is taught $$ the 
universities abroad. I belike, W that what may be 
silagy, or the arrangement and description of mineral fossils, is 
taught in some of our public schools ; but their instructions are 
founded upon small detached samples, the collections of the ca- 
binet, which leave the country gentleman and the young f$ner 
as much in the dark as before, with respect to the knoisdeage 
of Nature and of real mineral appeawgmCs, which are^the true 
sources of useful knowledge in these matters; and this species 
of knowledge is of great importance. 

No country in the world depends so much upon the produc- 
tions of the mineral kingdom, for the means of comfortable ac- 
commodation, wealth, mid power, as the island of Britain, 

Coal i^now become iPsuch immense consequence to our cities 
and populous counties, to our forges and other manufactures, that 
it was impossible for us to have arrived at such c^nnereial emi- 
nence, and it is as much impossible for us tosupport olij^pvesent 
flourishing state of society without it ; and we arc equally in- 
debted to the other parts of the mineral kingdom for of tlie 
staple commodities, which are so widely diffused iti^||p^pinerous- 
cbtfnnels of our extensive commerce. •, • 

Wheh we consider that many thousands, I may sav millions, of 
industrious bands are employed one wav or other about the pro- 
duce of the mineral kingdom in ibis island, we are convinced of 
the importance of the increase of knowledge in minersjipgy, and 
of the advantage that would accrue to the nation frvJip l,be iusti- 
tution of a class for teaching this .science at our public schools. 

It may be said, t hat the necessary aids for such an institution 
are wanting in this island ; — there has not yet appeared itouv 
genuine natural history of the mineral kingdom, founded pii such 
sound principles of philosophy, as would enable a teacher io lay 
the foundation of, and to complete a continued course of instruc- 
tions in the science of mineralogy. There are not, that I kno* 
of, many valuable books upon the subject in our language ex- 
cepting such as treat of chemistry or metallurgy, and auai as 
arrange and describe fossil bodies, as they are found ill thecabi- 
x$m of the curious, — almost all the rest is noth^g but wild 
- tffeot$ and system, built upon fanciful notions and opinions, the 
|^|ta of the closet, which have no foundation in the truth of facts, 
flltey appear in natural history; and therefore spell books can 
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to we^i^.4Bwitte y .<rf4fte real luiowledgeof nature. ^ 

It is this coHsidSatipn whicS induces toe to give to the public 
a work the . fruit ofiborethan fbtts#year« e^perienceand obser- 
vation, to which great opporCmri^^and a, lidfwl ardeut M if-' 
^rclps af this^bature proin^edMp How I have executed fey 
jd#i. the public^ shall judgevuufe^Satter ray^elf, from the great 
nuthber of facts I .have ascertainid, and from thCxmany ; disc.o^ 
varies I have made, that my observations may be productive of 
.real use to mankind* by exciting the pursuit of, and ^giving a 
P^per direction to^the study of this science, with more pleasure, 
ea|e, and proficiency than hitherto. 

The knowledge of j^th in every branch of science i^pleasant 
mid profitable ; .and fr is generally acknowledged, th&tnatural 
history is the most pleasant and profitable of all human studies 
and researches ; and of all the parts of natural fyptpry, the.Jfiii- 
neral * kingdom is the most magnificent and august, profiled 
that we study nature herself. 

There is a noble air of grandeur Ad magnificence in the sec- 
tions of lplfcy ..-piles of strata, in huge rugged rocks, and .banging 
•precipke^u pr-pfouud caverns, and high and extensive cliffs of 
not tO ;i%^founcl in order objects around us. * ^ 

' *■ scenls astonish and captivate the mind at first sight; 
aqd the|better ..we are acquainted with them, the more we are 
the view of the wonderia^pnd endless variety 
discover in these scenes of nature j and habitqftl ap- 
plica$bn to these researches assimilates the mind byiglegrees to 
^bc^greatne&ii'bf the subject. 

,,v:. .^ftpveries^bf truth and attainments of knowledge in. these 
researches have the happiest effect on the human mint!.. In 
purpi.% these studies successfully, the mind is elevated, tlie un- 
is - .enlarged and filled with great ideas, and all the 
ppyrert of the soul are exalted and pleased at being able to com- 
prehend somewhat Of these great works of God. * 

In short, I conclude that there are no human studies so amusing, 
$9. entertaining, and delightful as these, when the student delimits 
ill the sequestered scenes qjf nature. There is such a dignity 
and variety in every part of this subject, that it is impossible for 
U: person of any genius and taste to be cloyed with these pur- 
suits. , . . . . ^ , 

• Who can possibly weary of endless change, and all . ^|her 
u»tomshUigly great, or fantastically grotesque, or beautifp^|c- 
gular; fad I know well, that the more w f e improve in 
ledge of these natural scenes, the more we delight in 
therefor©** without being a prophet, I will venture to predij^Stat 
whenever ymfiig gentlemen of, genius and attention tak^lfe^ure 
Voh S0. No.233. Sept . 1817* N i i:" m 
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in these researches,]* be then piwlaimtd, that the darkness 
is past, jind tbet tbe glorious light of scteito| h upon the 
mineral horizon. . /£/* , , # ' .. ’ . 

Great and rapid progresAriU then be made in this briptih of 
natural knowledge, and th^jpineral kingdom will soon >6. itt|- 
derstood as well as the tHpal ypd vegetable kingdom* lint 
the importance of these stifouft should be preferred to the plea- 
sure of them in this minings manufacturing, and jcommerci&l 
country, where it may be supposed there are but few landed 
estates that do not contain some mine or mineral fossil or 
which may contribute to the public good, and to private en 
ment ; and, therefore, 1 wish to excite a lively sense < 
portance of im*#asifig mineral knowleda|| 

In such a country as this, young gentlemen of landed property 
should be initiated in the principles of mineralogy, and suck 
yc$|B as aim#; professional abilities in mineral lines of business, 
should have it in their power to lay an early foundation of know- 
ledge in this branch of natural history, which is the best way to 
arrive at eminence in the nations they are intended to fill. 

I have, in the following sheets, contributed a Jpiall motet}’ 
towards the acquisition of knowledge in . 

I hav£ treated pretty fully of the natural ofth«$tratft 

of coal, and of such other strata as are found to accompany ope ] $ 
I have treated fully and distinctly of the appearances* indica- 
tions, and eymptqpis of coal; and I have been very %refbl to 
distinguish the real and certain appearances from mM as $re 
either falsi or doubtful. 

In this part of my subject I have taken due pains to investi- 
gate explain every thing that I thought would thro^ lteht 
upon, md communicate useful information, relating to a j^iject 
of so much importance to society; and I am persuaded fhat my 
treatise upon coal will be of use to lauded gentlemen, rewards 
facilitating the progress of youth in the knowledge of this branch 
of natural history, and as an index for the young coal-master. 

Tphe second subject treated of in this work is the Natural His- 
tory, of Mineral Veins, and of the other beds and repositories of 
the precious and useful metals, I didjgmt at first intend to publish 
Ojy treatise concerning metallic mines at this time, because it is 
npt completed ; but when the first part of my work was put in 
h^jpress, I reflected that this second part contains a number of 
1 s which may he useful to landed gentlemen and young 
Brad as it is very uncertain whether I shall proceed «uiy 
these mineral essays than the two volumes now pub - 
"thought it was better to offer this in its present imper- 
-|than to suppress it altogether. * 

tory and description of mineral veins is Whaps more 

full 




cepfcs are the result of much practice : 

the observations J instruction* concerning the appearances 
and symptoms of mines will ^ve safisfaction^ani be a sure guide 
to all * sneh as hipre occasion to them ; asri the locate^ 

ampler # the appearances of »om«Praiuable mines may, in tfie 
course of time, be of great use toapodety. 

Such historical facts have always been considered a6 valuable 


communications. In short, all that is advanced in this imper- 
fect fraginei!t'i6 the fruit of my own observation and experience; 
and* therefore, it should be of some value, such productions being 
gehetally useful to society* ft 

fhese two essays d|bn coal and the metallic minescompose 
the first volume. 


In the second volume I proceed to take a dew of the profil- 
ing strata of Great Britain, and of many interesting phenomena 
of the superficies of our globe* 

The philosophy or natural histoqf of the superficies of the 
globe is an interesting subject to all mankind in a social state. 

Many npthe necessaries, and most of the conveniences of 
life are found diier upon or a little within the surface of the 
gldMi^beiitg thb productions of the mineral kingdom; and we 
a^ bbHged to many of the strata for the plenty and excellence 
of our food. 

Lm^Cp# of great use to meliorate the soil, %tid to stimulate or 
excite iegictation ; and the gradual weathering and decomposi- 
tion of the superficies of many other strata, restore arfd increase 
the soil, winch maybe in part exhausted or carried away by 
raios and currents; and if we look upon our houses, and Within 
thesn/jve may soon perceive how much we are indebted to the 
minl^pkingdotn. 

The most remarkable phenomena which present themselves 
to its upon the surface, and os far as we penetrate within the sur- 
face of the globe, are remarked and explained in this third port 
under several heads. 

1st, I have taken a view of the prevailing rocks and strata of 
this island, to see which eMMiem are stratified, and which of 
them are not. On this head I have examined the appearance, 
colours, quality, thickness, regularity, bearing, slope, and course 
of the several classes of strata: I have collected a great number 
of interesting facts and local examples ; and 1 have been at gtea* 
pains tone feet, and to examine particularly such strata aattre 
most useful to society. . 

2d. * I have treated of the stratification of the superficies of our 
globe by the agency of water. In this disquisition the 
ened and candid naturalist wilt find a considerable nowbet of 
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abstruse, but interesting p^iaettomena above gtound and bdo\v ? 
raised front obscurity, and treated of mvd^plairied upon rational 
principles, in a clear, convincing, and satisfactory manner. 

3d. I have examined part of the modem system of Count 
Buffon and others upon thfemubject, to see howaithey <KW*pond 
with the real structure of the superficies of the globe, &i*d other 
phenomena of nature; and wfaat I have advanced under this 
head will bear the severest scrutiny by every test. 

4th. I have treated of the natural history of mountains, afod 
of their glens and excavations, which is a sublime and difficult 
subjects In this part the height and figure of the mountain** 
the profundity, direction, and extent of their excavations, the 
exterior and interior structure, with aP the most remarkable 
phenomena of mountains, and other irregularities of the surface 
of tl|0 globe, are fully accounted for and explained to a demon- 
stratron, upon the principles of the agency of water, and of the 
prodigious height and force of the diluvian tides ; and the clear 
light which is thrown upon this great subject, will convince every 
candid naturalist of the truth of my propositions. 

5th. 1 have examined the future, or quality, the size, figure, 
and other phenomena of the larger grains anti fragments which 
are found in the composition of our rocks and strata ; and these 
inquiries naturally lead us into profound and interesting disqui^ 
sit ions relating to the universal deluge, — to the present and the 
antediluvian earth. 

This profound and awful subject is naturally mysterious and 
obscure, but it has been involved in infinitely greater obscurity 
and confusion by the theories and systems of all ages, as the 
subject never lias been well understood out of which obscurity 
and confusion I have endeavoured to raise it, and to explain and 
illustrate the doctrine of the deluge upon rational principles, 
agreeable to the laws and phenomena of nature. 

6th. I have made a few observations concerning several other 
subjects relating to the mineral kingdom, among which there 
wi|l be found an interesting treatise of volcanoes. 

I beg leave in this place to observe, that in all this work I 
aim at being useful to society, espetfiklly within the limits of my 
own country, — my native island ; but in the tract upon volcanoes 
my genius and imagination soars above the height of the British 
mountains, and takes a view of all mankind upon the whole face 
of the globe, and especially where they now are, or may here- 
after rbe> plagued with the dreadful calamity of volcanoes J and 
I hope to be the instrument of saving many lives from sudden 
destruction, — to mitigate the miseries and abridge common 
losses In volcanic countries ; and if my rules and instruction* for 
that purpose are thoroughly considered and followed, 

I am 



* I ampcrsuaded that what i have written will produce happy 
trattt^^ founded up<m experimental 

science and real knowledge of natural history ; and, therefore, I 
hope* that in time* very happy consequences wStfc result from my 
essay upon this #ubject ; In composing which, the whole powers 
of my soul wem animated and exerted in fervent desires of dolhg 
good. ' ; . ■ 

The dissertations concerning the balance of the waters of the 
oefean, and the accumulated mountains of ice and frozen snow, 
which mutually and reciprocally depend upon and illustrate one 
another ; concerning the peopling of America by land from the 
north-east of Asia, and its being stocked with land animals from 
Armenia, in an early %e, before the mountains of froien snow 
were greatly accumulated concerning the pestilential effects 
of humid vapours arising from the slime of new- formed h$pds, 
from marshes and extensive woods in warm countries, andllinw 
to mitigate these dismal calamities, and to banish these under- 
mining enemies of the human race ; — concerning the deepening 
and improving the beds and bars of the navigable and other rivers 
of the world, and the draining and improving of marshes, new 
formed, and wood -lands, with the great and glorious conse- 
quences of such works, for the health, longevity, general happi- 
ness, and prosperity of all nations; are humbly submitted to the 
examination and censure of such candid and benevolent philoso- 
phers as make advances in useful improvements, and the pro- 
sperity aqd happiness of mankind the ultimate end of the exer- 
tion of their talents. 

In these dissertations they will find many valuable hints, which 
they can improve, and a great deal of matter of vast importance 
and consequence to the health and welfare of the world, very ill 
put together, and in an uncouth dress, but which they may ar- 
range, improve, and clothe in better language. 

Since writing the above, and all I proposed to advance at pre- 
sent in the following essays, I have per vised a Ne\y Theory of the 
Earth, by James Hutton, M.D. F.R.S. Edinburgh, concerning 
which I beg leave to make g few remarks in this place. 

Dr. Hutton is a uaturaUjjl of eminent abilities, whose know- 
ledge in several branches of mineralogy does honour to Ins coun- 
try, as some of his observations in tlve treatise under ?e view 
clearly evince. The propositions he states, with the conclusions 
he draws from them, to confirm his hypothesis in the theory of 
the earth, shall he the subject of the following observations* 

The Doctor’s general system in Ms theory of the earth may 
he.comprised in these four propositions. < 

tat* That all our rocks and strata have been formed hy aubr* 

N 3 sidence 
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stdence under the waters of a f corner £>ceao^ftam thc 4ecay of and 
waste of a former earth, earned dowmto tie sea by laiiff-floods* 

•2d* That these submarine rocks and stratawere heated to the 
degree of fusiemby subterraneous fire, while immersed under the 
waters of theoeeim, by which heat andfiwifm the lax and porotis 
slfcmmrt was consolidated, perfectly cemented, and all the pores 
and cavities filled up bv the melted matter, while the wholemaas 
was in E state of fusion. 

3d. That the rocks and strata, so formed and consolidated 
under the waters of the ocean, were afterwards inflated and forced 
tip from under water by the expansive power of the subterraneous 
fire, to the height of our habitable earth, and of the loftiest 
mountains uponfhe surface of the globe# 

4th. That these operations of nature, viz. the decay and waste 
of Old land, the forming and consolidation of new land under 
tbeMiters of the ocean, and the change of the strata now form- 
ing tinder water to future dry land, is a progressive work of na- 
ture, Which always did, and always will go on in a perpetual 
succession, forming world after world. 

I. The first of these propositions has been fully answered and 
refuted before it was written, at least before it was published, in 
my examination of the system of Count Buffon in his Theory 
of the Earth, which will be found in the second volume of my 
Essays upon the Mineral Kingdoms, concerning which, I will 
venture to say, and the candid intelligent naturalist will say with 
me, that I have not left the Doctor so much as a particle of 
earthy matter to form one of his future worlds, iffy single parti- 
cle would save Ajp whole succession. 

I have now effectually cut off all his supplies, and appropriated 
them to a better use ; and I hope it will be acknowledged, that 
I have made a good use of them. There is little or no difference 
between Count Buffon and Dr. Hutton in this part of their se- 
veral theories ; and therefore, what I have advanced concerning 
Buffon's, is equally applicable to the Doctor’s. 

i i • ; i* p i. n. jr __ > r i.l. 




acknowledged the truth of alniostcH that the Count and the 
Doctor advance aboijt the weatheH|p decomposition, and waste 
of illte superficies of many of our rocks and strata, and of -our 
tmrantams and cavernous shores. 

The spoils of the mountains are carried down hy land-fiooda 
to the valleys and to the borders of the ocean. So far we .go to- 
gether j — but here we must part, as I positively deny that any 
strataare formed under Ike waters of the ocean. I 1»avd, in 
thatfowt of my essays, made it evident to a demonstration, that 
tke*» purge* iteel. by the tides- of all (ho eurthy 

' down 



down by the foods, which c«w*by awltet is thrown back upon 
the shorn*, in th* Mys and cpe*k», awi at the ftHxrth**tf.gi*at 
fivers, where, by degrees, it enlarges the bounds of the dry land 
in exact proportion to the quantity carried; doKsaby the floods. 

In that part of my eSsays, I have clearly detaonstfatedj that 
the earthy matter washed off the fnce ef our mountains and r^pts 
has no manner of tendency to the real waste and destruction of 
the present earth; so far from it, that on the contrary, the ha- 
bitable parts of the earth are gradually, but really and effectually 
renovated, enlarged, and improved thereby. I have proved, that 
many lakes, marshes, and frightful gulplis among the mountains 
and in the plains, have been filled up in the course of the rivers 
of the world, which are now rich, beautiful jpd habitable coun- 
tries ; that many millions of acres of new land have been made 
in the valleys aud plains, at the mouths of the rivers in th«|hays, 
creeks, and shores of the ocean ; and that very many jpllex- 
tensive portions of this new laud are now the fat valleys by the 
rivers, which are the scenes of population, wealth, and social bap* 
piness. s 

It is upon this description of hind that the highest number of 
the great commercial cities of the world are seated ; such as, for 
instance, London, Amsterdam, Alexandria, and many of the 
cities of China, &c. which have long been the seats of learning 
and the arts, of commerce, wealth, and glory. 

Whoever will take the trouble to peruse my essays, will be 
convinced and satisfied Ihat the Deltas, Belgias, and Carses, and 
other descriptions of new land, formed and forming in all parts 
of the world, fully and perfectly correspond e||h the quantity of 
matter washed off the mountains and rocks ; J§P they will there 
see it clearly proved that all this is a real, a great, a substantial,' 
and a durable improvement of the present earth. \ 

Man cannot live upon the summits, nor high up the sides of 
lofty mountains ; but the frosts and thaws, and other changes of 
the air and weather, decompose part of the superficies erf the 
mountains, which is carried down by the floods to the valleys 
and to the margin of the sea, where new land is gradoallyln- 
creased, which enlarges t||pmunds of the earth in convenient 
situations for increased population, aud for all the improvements 
which are necessary for increasing human and social felicity 
and are not the spoils of the mountains much better disposed of 
in this way, tlian if spread out at random through the bounds of 
the odpan, to form imaginary worlds in the craniums of our mo- 
dem philosophers ? # v ;* 

But this use which the wise and benevolent providenpe ^ CJod 
makes of the sediment of rivers in the ordinary course ofthings, 
is not it weH fancied hypothesis, proposed for theatousemettt or 

N 4 confusion 



200 


confu&ioa of the inquisitive mind -of a v teal ’ftttd 

visible fact, which m ay bewie wed, and thoroughly in* 

vestigated by thi men of "leisure and abilities t and 1 ^twt ^per^ 
suaded, that if-l&v Hutton will read mv pafierS upon this mb* 
ject, fee will he^e^avinced of the hypothesis. 

it ; "being clearly denmnst rated, strata are- 
in the bed, or under the waters of the ocean, all our authors 
investigations and reasoning upon that subject of course fall to 
the ground ; and I have in my essays made it evident to a de- 
monstration, that if, lor argument's sake, we allow the particles 
of matter carried down by the rivers to be spread out over the 
bounds of the ocean, and to subside in it, we should, in that 
event, have no cig§l,'iio limestone, freestone, nor any other use- 
ful fossil body. 


W&ashould have no such thing as strata, nor bed, nor division 
of kind whatsoever, but all would be one uniform solid 
mass of sediment, compounded of all things. It is in vain to 
say it would* be otherwise. The known and acknowledged laws 
of Nature forbid It ; and all the experience we have of sediment 
proves the fact, that all would be a blended indistinginshalde 
mass, as I have fully shown in my essays, to which I refer for 
clearing up the point under consideration. If we can suppose 
any order or distinction in sediment, it must agree with the laws 
of gravitation ; of course the heaviest particles would subside, 
and take possession of the lowest place, from which they would 
not be dislodged by the lightest. • 

But we need pci descend to particulars. Stratification must 
be performed iHwhallow spread and flow of water : but we 
cannot allow olflpiifi cation, nor of any distinction of strata of 
•different qualities under the bed or waters of the ocean, without 
a miracle for each ; and we need not have recourse to miracles, 
when the phenomena of Nature can be as well and better ex- 
plained upon rational arid mechanical principles, agreeable to 
the known laws and visible operations of Nature. But I will 
uot insist upon this topic here. I have already confuted this 
part of the RufFonian theory, and the Huttonian differs but little 
from it| [To be confcii|JpIj 


XXIX| Geological Queries regarding the Strata of ti*e Vicinity 
of Bridlington ; and some Acknowledgements to Nath^NIEI* 
John Winch, Esq^&c. By A Correspondent, j > 


To Mr. Tilloch. . - ; 

Sift; Concerning the causes of the ebbing and flowing of 
the Spring of Water, which rises in Mr. Rennie’s Bore-hole in 

Bridlington 
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^ Jiai rtfes and 

Mr.f^vfolhglisjhave li^cd their several conjectures. Mr.Milne, 
a resident, has done the same, and Mr. Hliintj ’has analysed its 
waters* without the fml&kif the stratification , bftjiat patt of the 
cduntry* having suffiefelWy transpi red, to enable myself atid 6thHfe 
of your Readers, who have never had the opportunity of ex- 
amining that part, to form any safe opinion. My object there- 
fore is now, to request the favour of Mr .Winch y whom I have 
understood to intend an examination this Summer of the northern 
part of the Yorkshire Coast, and I hope of this part also, arid anv 
other practical investigators of the strata, that they would an- 
swer the following queries, through the mediiiilffef your pages, viz. 
1st, Is the “ very solid Clay” through which the borer passed 
28 feet (vol. xlv. p. 433) in reality a bed of alluvial Ck&l : 

{ as the bed of “cretaceous flinty Gravel , 1 99 15 feet t*k, 
through which the borer is said to have passed next after 
the Clav, may be supposed to indicate; airing to the fact, 
indisputable among practical Men, that real Gravel , is not 

♦ found under any regular Strata: or, 

2d, Is the Clay above mentioned, an undisturbed stratum?; and 
the flints which are mentioned, as occurring in Gravel, in 
reality, the fragments of nodules of Flint broken by the 
boring chisel, which were dispersed in the Marl or soft 
Cha% which was bored through, 15 feet, befor4$h larger 
nodule, or a continuous bed of flint, stopped the further pro- 
gress of the boring, into the Chalk Hi &lu beneath ? : or, 
instead of their being real Flints, which wHBrired up, were 
* they not chert nodules , broken perhaps Upphe auger ? and 
“ the solid rook” which stopped the boring, concretion 
of a bed of the&and, into the stone, usually called Gray 
Wethers?: or, 

3d, Instead of the Clay which was bored through, being part of 
the Plastic, Potters’, or Brick Clay, regularly covering the 
upper Chalk (sometimes without, but more commonly with, 
a Sand intervening) as I have supposed in the last query : 
may it not form a between the upper and lower 

Chalk ? : if it be correct, that the same stratum uf’Clay, 
stretches up the Wolds, so as to confine down the water in 
the Chalk around the Gipsies Springs V Because, W it be 
' ^ ' 

* In Repe rtory of Arts, v oh xxx. 54^. \ , 

Spnug 1 observe, Mr. Arrowsuaith’s Map places, 2«8ds*6f n 
Wife .'$W of die Wold Cottage (where the lariat British Meteoric Stone 
/ell and Is Mile ESE of Foxholes viljp^on die Mull and Scar- 

bbrcAiltn Road. 


correct, 
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correct, as 

(aud nottts cover ^London Ck from Foxholes, 
S to; Great Driffield and beyond, SE to Thornhokn, and 
ESE aljoostor quite to Bridlington ? &c.: tbeCJay 
around this Gipsies Spring, cannot be the plastic Clay above 
the upper Chalk ; unless in a local Trough (which Mr* Smith 
has not shown) extending up the bottom of the vale from 
Bridlington to Foxholes?: which seems improbable, 1 
think. 

4th, What is the Rock spoken of by Mr. Milne (p. 434), as 
forming the base of the Smithwick Sand Reef, 4 miles out 
at Sea, SEfrom Bridlington, and presenting a Cliff under 
water, towards the east ? Is it the upper Chalk ? :~~or, the 
Gray Wethers ? : — or any of the Limestones, &c. of the 
H|t|sle of Wight and Paris Series ? . Concerning some of which 
last, so much has been fabled of late years, regarding their 
fresh-water origin, in digtinction from the Strata in ge- 
neral, whilHb have, wiriest sufficient proof been assumed, 
to have had a salt-waiSrr origin ? 0 ... 

5th, If “ The Gipsies ” spoken of in your last Number, p. 82, 
be the Spring 104 m. WNW from Bridlington, which has 
been mentioned in the 3d Query, situated almost on the 
* sunpiit of the Wold Hills ? : is it really true, that this Spring 
ebfo and flows , periodically ? or is it credible, |^at this is 
anyway connected with the Tide in Bridlington Bay ? — If 
there arc jtfher Gtpsie Springs, much nearer to the Sea, and 
near to iMpI, to which allusion is made?; instead of that 
one neallHHoles; where are they situated, by bearings* 
and distanrcs, aud the streams by which they descend to 
the Sea r H 

6th, In the case last supposed, and indeed with regard to all the 
Gipsie Springs , which have so loosely been alluded to ; is 
the superficial Clay, through which the water is said to 
opze” and u weep,” around them; in reality an alluvial 
cording, to water-worn, broken and heterogeneousGravel ? ; 
0T0 stratum , covering anotbgpr porous and water-charged 
stratum beneath it ? : and in the latter case, which are these 
sferata,in the Smithian Series? — and whether alluvia or a 
stratum, is it effear, that the same extended and unbroken 
mass of Clay, covers the vicinities of the Gipsies *and of 
Bridlington Bay Springs? / 

When the above queries are satisfactorily answered 
or otherwise^ of the several ingenious hypotheses which have been 
lidrithdldi With the view of explaining the alleged wonders of 

" thin 



* tkeStrmtavfWke ,208 

this Spring*, ism thif is done, as 

well *$ the facts of on longer experience, I 

shall hapfe to see your pages, sir, more utwffuily occupied, than in 
prolongKlg so barren a discussion : at this dsLy,locahzed facts, 
not closet speculations, on Geological subjects, mo wanted, by 
great numbers of vour Headers, as well m by 
*■ Your humble servant, 

September 1, 1817. A CONSTANT READER. 

P.S.— I do not feel less obliged to your able and valuable 
Correspondent Air. Winch , for the important facts of his last 
Letter, in p. 122, than if the same had more directly been stated, 
m corrections of the opinions he formerly gave, when answering 
my Queries, (in p. 465 of your xlvith volume, p$IOI of vol. xlvii.) 
as also in the Geo. Trans. iv. pp. 73, 74, 75, and 76, corre- 
sponding then, nearly, with those of Dr. Thomson, as ta^fae 
supposed unconformableness, of the masses of Basalt, scaMfed 
over the northern parts of Northumberland. Whether u the Basalt 
alternate with the rocks of which the whole distrkf istroraposed,” 
or not? is an important question Infect, to which my 2nd ques- 
tion* in p. 12 of your xlvii th voll directly went : and for the 
answer now obtained, 1 beg most sincerely to thank Mr,Wiadh: 
— the idle questions, as to whether newest floetz Trap, or any 
others of the Geognostic fancies , will apply to the Strata of 
Northumberland, I will readily leave to Dr. Thomson Brothers 
to decide**; •f ■ 

With regard to the last paragraph of Mr. W’s Letter, I beg 
leave to remark, that what he truly states, jul to other sub- 
stances, when seen in contact with Basalt (»H|fef Dykes and 
Strata) sometimes appearing different in <ju<m Jp* from the ge^ 
neral masses of those adjacent substances : is true also, ittfnu- 
merous instances, which I have seen, with regard to the contacts 
of several other substances filling Dykes, or forming immediate 
alternations of strata, without the intervention of the Wayboards 
or partings , Which more commonly are interposed: and, that 
instead of considering, in such situations, the Slate Clay as turned 
into flinty slate, &c. the Coal as being charred, the Sandstone, 
as changed, to a brick red, slid the Limestone as rendered highly 
crystalline, &c. by changes wrought on these masses, subsequent 
to their original formation, by heat , communicated to them firpm 
the Basalt when in a melted or Lava state?— on the contrary, 1 
have seen, such abundant reasons for considering all these #fleged 
changes, and mhn y others, as blendings, qr infiltrations of the 
e&tftpitlhnt subitances of the adjacent masses, coeval with the 

* Brighton, in 'Sussex, had in like manner its wonderful Wells, unti^ 
J&GSJ* when their mysteries were cleared up ; see Nicholson** Journal, 
0vo, iii. #*. 

formation 
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formation of one of them :hH9t> «s the^^sequence of a sabse* 
quent chemical decompositiai* of one ar$ie^urfaces in cotit&ct : 
— that I cannotdoubt, if it%fjuld that Mr* W. or any 

others rf similaii ways of thinking on this point, couM conduct 
me to lihe very strongest case in Great Britain, of their alleged 
charring or changing of adjacent substances, by the heat of Ba- 
salt : 1 could point dbt facts on the spot, whigh would completely 
overturn such a supposition; — with hand Specimens, theoretically 
selected, or with descriptions by others, so tinctured, the result 
might possibly be otherwise. This test, our theoretic inferences 
must bear, in every instance, if they are worth anything, or 
worthy of being communicated to others, or remembered. 

, I have already and fully explained myself, in p. 253 of your 
last volume anM elsewhere, as to the locally variable thicknesses, 
of^pntimious Itrata of Basalt, forming what may be considered 
as^bmewhat irregular lenticular masses, either piano- or double 
convex; surely Mr. W. will on reconsideration agree with me 
in thinking, wedge-shaped masses,” but inaptly desig- 

nates them. f%ope that none of your succeeding Numbers, for 
some time, will appear without communications from Mr. Winch, 
Mr. Fortier, Mr. Fryer, or some other industrious Observers of 
the Geological facts, of the northern English Counties, disposed 
to freeljfcommunicate what they know. 

— ! heartily wish that Mr. Winch, or his Friend to 
whom he alludes in your last, would send up to Mr. Sower by 
(No. 2, Mead-place, Lambeth) ample Specimens of all the kinds 
of Shells , found in the Limestone of Wratcliff, or in any other 
Quarries, withf^ieir precise localities marked ; in-order that in 
future Numbefi -of bis “ Mineral Conckologyf they may be 
draftm, described, named and compared, with other distant lo- 
calities of the same species of Shells. A. C. R. 

* vg* ■' 

XXX. Ow the Rotary and Orbicular Motions ofkhe Earth . Bu 
Mr. H. Russel. 

" To Mr. TiUoch. f* / 

Sir, wnx esteem it a favour iffhu will give a place to the 
following letter, in your publication, — and am, &c. 

Nordic ti, July 24, 1817. HkNR Y RUSSEL. 

“To Sir Richard Phillips. 4 

“Sir,— T o account for the attraction of gravitation, has long 
•been ah object of my most serious inquiry, and l am sorry I can- 
not find in your paper (of last June) that gratification which by 

the 
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the title 1 w®& 4ed to eupget; in* 

duce you to suppose, that ■tke-^Mmiv mdmatymotwmvf 
the earth, ai* the cam00 thit grekt ptibeipiil attraction, of 
which you justly observe, the Newtonians atid. modern 
school® <rf philosophy hive acknowl^ed themselves ignoraut. 

think it is very easy to show, that these motions, which ate 
themselves only efl|cts, cannot be the cafSse of what in every 
point of view appears to be a first principle, if yon were to 
attempt ari illustration of your theory by actual experiment, 1 
am persuaded you would discover its fallacy. * / 

A circular plane surface, ten or twelve inches in diameter, 
lying in the plane of our horizon, with grooves cut* in its upper 
surface on lines drawn from the centre to tl^'.psi«itiin&r 0 nee 7 
might have a rotary motion given to it, and if ^pbules of mer- 
cury were put into the grooves, the centrifugafWorce wouULby 
them be exhibited, and you would find that no orbiculapw^my 
other motion, that jou could communicate, woof d be able to 
bring all thg globules of mercury at the same tinjSkto or towards 
the centre, which, if your doctrinelwas true, ulcmld undoubtedly 
be effected by giving it a circular motion, similar to the motion 
of our earth in its orbit. 

I should ve^y much like that you would try this, or sdrne other 
experiment, by way of illustration, before vou apply yoiflf^ prin- 
ciples to the phaeuotpena of a system of bodies movi%^thin 
the gaseous medium of universal space.” 



Let the circle O R represent the orbit of our earth; the 
sun in the centre; E the earth; PE, a line drawn from the 
centre of the earth through the point of projection; TG a tan* 
gent of the earth ;i*AD a diagonal of the rectangle DPA, the 
longer sides of which arc to the shorter, as the orbicular motion 
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fe totbetot*^ axis of 

the earth perpendicular totbfcpi^ orbit,that 

the earth miimok ^- #%ro moverin the orbit 

in - A stcme projected M 

eontijme^^ tijl its fj& inertia is ovffeome 
(ffgravftatiof*, hviwhiclot will he drawn to thejroiiil from trthtee 
it was projected. Tft orbicular and rotary 
have no power, whatever, to cause a body ttpTprojetledf to re- 
turn again to the earth ; but on the contrary, wc 
that the «Mar|tt could perform its revolutions, rotary orbicular, 
without |w existing principle attraction the stone spoken of, 
without tM addition of any muscular or explosive forces would 
not earth, but would fly off m the direction A B, 

in obedience m[the indisputable laws of motion. An attentive 
erapinetion onhe annexed diagram, will familiarly show that it 
iamp0«iitdfi#r a projectile thus neglected by its guardian at- 
tractietfi ,<eirer%ga i n to return. ** 

l am rnit , that the orbicular and rotory motions 

of the earth cOTBRed, on account of the inclination crtlhe earth’s 
wm 9 prtyface $ime peculiar effects not yet justly noticed f but I 
am mils' Inclined to suppose that they are the cause of tjhe pre- 
ces® tea rf the equinoxes, or of the nutation of t||| earfi/a axis, 
tll«s» Of that great and still unfathomable principle" w^jflSNaunot 
but eUrnm the wonder and admiration ofiptnassumin^ philoso- 
phers. 

But admitting (which I have not the least inclination to do) 
that your theory holds good at the equator, how will you account 
for the attraction of gravitation at or near the polar? How will 
you account for the horizontal attraction of the Miljind moon? 
will you be able to account for our tides, neap afglapring ? If 
you can give satisfactory answers to these cpte^pns^ you will no 
doubt very much ailgger the present ideas of,^|p : ^ 

Sir, yours, &c. 

Norwich, July M, 1817. ' I|pRY BCSSEL. 


I On lifr D atum's Experiments on Fegefatfmt* Bf 
A Corb.espoxdknt. * 


To Mr. Tiilm, 

: iK# X. * * • « 

Sir, — Xn the advanced state of chemical science, the accnmo* 
lation ofexpeijments proceeds with so much rapUjty, (hat k W*' 
possible a man of the most extensile reading may fjfeim as adis- 
covery aa observation which had been madifbyanotfter. But 
when A «sb*tespondcnt pretends to enlighten one of the most 
“ -s^-j gubjects of dperinwd^|pn«e by views and ex- 

periments 
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periments whick have tees 4etn|i<b p « s down prolwaed 
treatises, sod every powible way, he 

surely tetraw a «>e9t ti^|iw^ 

spondent *#»’ whom Jallude » MfrT«Mun, .who hes favoured 
you with ..paper in a #te Number, wfiratn alludes to the 
old stery«f Jhe purification of the ate ffllphereaby vegetable re~ 
sfwratiaBiii«E, bfeigMhhe says, few or acme d§ubt tt*^> correctness. 
Mr. Tatum v ho W ^ p could uot rest satisfied with general 


adoption ol 'Am opinion, and in the true spirit of j^ifewyide 



. . , ^ ^,t ; h«P'^ienmned to try the matter himself. ^JxS&isdfegly 
his exporitnei|ts teach him that seeds, when confined a|ar» 
evolve during germination only carbonic acid; and .|^|upiewer 
discovers t^at plants in common with animals c^^j^ietheoxy- 
gen of the air, which is accounted for in tlie car- 

home acid. These facts no doubt would be ver)|PRtere^adg dts* 
covei iesy had they not been, discoveries of twenty 
I have saw| that Mr. Tatum’s observations have! 
by half a <kti$en authors, attd I think I shall be ; 
the assert i'oMK The opinion that plants purify Vj 
as is well known, with Dr. Priestley; but eyen hel 
to have been aware of the inaccuracy of his conclusion# jmrnvmmr 
saysbe,mvol.i4|. p.273, “in general, the experiments 
were ut^p^uraWe to my former hypothesis, — for whether# made 
the experiments wither injured by respiration, the buying of 
candles dr any other phlogistic process, it did not grow begfter* 
but worse ; and the longer the plauts continue# in air the more 
phlogiaticated it was. I also tried a great variety of plants wfth 
no better success.” The first author that expefjgnenlaSty comb 
tradictcd xhfe opinion was Scheele ; and to avoid prolonging this 
letter, I f^H.^ 4 itent myself with referring to his work on Eire 
and Air, P»|PPS^fter Scheele came Ingetihousz apd Sennebier, 
one of vvliomh^pPP three volumes of experiments on this sub- 
ject j the other, five. That Mr. Tatum may lose no tim$ in 
looking pfer thqg|l-digeste(i works of these autho% I refer* Sim 
to Ii^enwusz \slook , vol. i. p. 255 ; and again, vSt.-ii. p. 
and to vel. iii. p. 114, of Seunebier’s pub 1 i ait i oa ^ PAymolog. 
Vegk* wflphlfli references he will find an explic™ded^iph‘ 
of what I Have said. At Re sent we have still living M/Sabs- 
sure junior, who has writ^p a most interesting, ingenious/ and 
luminous Work on the Chemical Functions of Vegetables^!®#* 
hisexp^riments entirely corroborate what had been 
Scheele, Ingenhpusz and Senncbicr. Vide Annates de Cfdmte f 
tom. xxjv. 1l339> and his work entitled Exp&towe sur lti 
FegBivtion* w^rA tlie appeWauegof Sausaure’s the at- 
teatibn of the public was called |a. this quest ion^by the first 
volume of Mr, EHi^tf tr^gtise on thelRespiration 

• % W v - : Animals, 
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Remark* on 


Animals, in which lie fofehfully^mim &U that had .been done by* 
his predecessors, and estahlfebe#th# «bfcww&mt research, 

that the whole or or animal, 

abstracts the oatVgfen oft the ak^which is eaitfe-efy 4«^jdwed m the 
production Of cwboniAcid> In Mr. this’s ^bnd yoknwe (a 
most elahjs^itc^erd westing performance, taulthe latest Work 
on the sWjeett) Mr^atum will find the 

that whif^Mr. Ellis maintains that carbouimMU is the result of 
the natuv^ lespiration of plants, he proves tnat second 

fimetK>n^b^]iich, during bright sunshine, the carbonic acid so 
formed is reconverted into oxygen. This proce^lSe^ontends, 
is entirely ^chemical one, depending on the chemical ' agency ot 
lights aad n§Mp means to be considered as a necessary or na- 
tural opferati fe . Thus far and much other inteicstmg matter, 
with regard tlP§!ie difference of colour in different p units aud at 
different tjopte of the year, Mr. Ellis has ahly establislied. The 
qtiestjo^diWemaining is, not whether plants have the power of 
counfor&tinfl^M^itiai ion produced by the breath in^pf animals; 
but whetlwsf tHHpe ableduring sunslimeto icconvert Into oxygen 
the carhpiic MR they form during darkness and common day- 
itghlb J 4|he solution of this question 1 have attempted, and 1 
hope ope day to give a satisfactory answer to.uk. The isixth 
author who has touched on this question is JSir re, Dayy, in his 
Agricultural Chemistiv, who details two jgxpenincntl which he 
made in order to convince himself that Ivfr Ellis had not been 
deceived by his Attentive lescarches. 

Independently of these works Mr. Tatum will find an Epmly&is 
aud critique of Sir. Ellis’s opinion i:i theQuai ter)y Review; and 
the .subject is also fully discussed in Murray's qipd Thomson’s 
Systems of Chenmti y. I conclude by saying, tm| all Mr, T’s 
experiments Jjave been executed befoie, and of them 

dozen times ewer. 

* J am, sir. Yours respootfu 

jLJLSlS i 

on Sir R. Philups's Defence of #U Hypo- 
' i \* theih. By Mr. Tiioi^g TnKDGoiJb. 1 

To Mr. T$jSk. 

*■ ^Hi ji 

Sjr, 5— 4\s Sir R. Phillips has favoured some of my remarks on 
his hypothesis with a reply, I will fndeavour oneje more to con- 
vince" him offt»e fallacy of the OMriions he has p«R forth. 

Sir Ridbaixi appeals to expermtee, witlicn^pnfo bringing for- 
ward mjft^|terime»t \o prove thef correctao)pf*his views ; and 
ASt of Newton and of Nature, Mtbofltohpe showing that 

' j J- W& - 1 , , pg they 
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k. PhiWpis Xhfemae hi* Hypothesis. SJ09 

they agree-tMW* Ms bathes**** hewn* it is difficult tofeftjte 
moh vm&mtifk opMoml « Usffii#le^y Bk* ft; thinks that he 
has mScM tb^ntfstake, the demcin- 

straiiM^fn thVPMUMag, forjulv, jtf 43% correct ; in this, 
however, he i% mfetaUfh. The demi^rai|on is intended to 
provfc thjjkt bodidf are deflected towerw tbetf>arthrby a power 
wM<ffi v dl^r«n^e%W^rseiy a*) the square # the dijtqnee. Now 
it is evident, tM^t projectile or mass of matter can ho acted 
ujjoit by jffigt part of the spheiic mi? lace only which \ 

also, thatjfewuuiot occupy similar portions of spfljmc surfaces; 
-**bhfc it i^fbnilar poitions only that are to one anothefr «& the 
squares of ffioir indii : therefore, the conclusion is finally as in- 
correct at if w as before* And, as a proof thi&dLqipfer motion 
has not any effect to impel a body towards the^ Afe e of motion 5 
place an open vessel of water upon the mtemj^iart of the rim 
of a wheel, and turn the wheel with considerable velocity* when 
the winter will acquit e «uch a degree of cent! ifugl^sftoe as will 
retain it t^sjthe vessel, in ail positions of the djffi. if a 

ball or other body were made fast upon the flHHta^part of the 
run of* he wheel, and it were put in motion w flW a cdfodder&Me 
velocity ; then could the pcnvei that confines the h|U # the 
wheat be &uddbdy removed, the ball would fly off in %» 4 ttfgant 
to tbd fjffi ofrfie wheel. 

As either of these ^experiments might be tried without much 
difficulty, 1 would iccommend them to Sir R’s notice: though it 
be now too ldte to save I11111 horn exposing hiffiignorance of the 
laws of motion, (see his answers to the second and thirej objec- 
tions,) it m it pi event a repetition of a like exposuie. 

Sit Richard ha*» mtamly adopted a very singular modi of 
defending hfeMkli ; <01 he assumes the most questionable part 
of his livpolftfcsjs, to be an established tiuth* (viz# deflective 
pow 6 r of th^ rta^fary motion,) and then proceeds to Veply to the 
mmol objections, by tilling us, over and over again, that the 
deflective pow’e^f the lotaiv motion is equivalqgi to grhvita- 
tioti *— *Qf com sc, if that were the case, it woulq produce the 
same effects. But Sir U. has not anywhercffishowiv tj|at it is 
equivalent?-— tffty, uot it has the least tendert«y N W de- 

flect a pftffjectilc towariMH^arth. 

If Sir R. would takcH^Rmhle to define the seuse in which 
lie uses the word motw^Tt would then be a little mpr^^ar 
how far it is better known drtmn gravitation. According to the 
edminon definition of the®erm, motion is only aft effect $ of 
which it is thP> object of the a^ilosopher to inquire the cause. 

Nfwfon and A have st^owa gravitation to begone of the 
cause? -of the t*g<fflPtfhd orbicular Hffitionsbfrthe pltonrts, of the 

dBc ' o rf 
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Olkfsf fhwom&M, Sir R, PW%* attempt# to skwr 
ikai one of these effect* om*e«#. ik other ; nn4 catts this 
a^y^tieme human k$»wWge * step further--*! suppose he mean* 
I will lm# him 4 to pww'^<<tevmt he 
\mdmm* % : •' ,, 

. I fun* sitffyotws, &c. *# 

§ ThOA^AS T nKWOUi. 

- r -;- .-rr r- v- ====^^ ^ . ^ T~ - p= aassss s ^ ^ 

XXIfin. On , Sir Richard Phillips’s supposed discovery of 
the Cause of the Phenomena of Terrestrial Gravitation, 

f To Air. Tilloch . f 

Sir, — To appreciate the success with which Sir Richard Phil- 
lips has defended his discover 1/ of the cause W the phcenomena 
(£ terrestrial gravitation, it might, perhaps, he sufficient to re- 
mark, that k* has left untouched Mr. Tredgold’s fundamental 
objection ; viz. that as neither the resistance of the atmosphere, 
n^r the motion^f the earth on its axis, or in its orbit, have se- 
parately any tendency to deflect towards its surface, bodies pro- 
jected upwards, it follows that their conjoint action can have no 
such tendency. Permit me, however, hv way of qJpmentary, to 
add, that it has long since been demonstrated, Slat whether a 
body be projected by a single impulse, or by many simultaneous 
impulses in different directions, the progressive motion commu- 
nicated must be rectilinear. The combination, therefore, of the 
two-fold motion of the earth with any other impulse, can, in 
projecting a body, impress on it no other than rectilinear pro- 
gressive motion ; nor can these forces, after the iiwtant of their 
joint impulse, in any way modify the direction th^’dmpr eased. 
There remains,' therefore, of Sir Richard Phillips’s forces only the 
agency of the atmosphere to deflect the projectile from a right 
line into such a curve as must return to the earth. Now the 
effect of atmospheric resistance would be that olfpmple retarda- 
tion, did not the rapidity of the rotary motion of the part® of 
the ^teddsphere augment with their altitude. A consequence 
of thirf&rcumstance is, indeed, a co n|k»ia l deflection oPthe pro- 
jectile from its initial direction : |w|matever deflectWe force 
may be assigned to this cause, it clBjPlever make a body de- 
scribe a curve returning to, or even approaching the earth’s sur- 
face; for me very obvious reason tlmthe direction of 4 ita action 
must always be parallel to tangents or that surface*. 

This befog so, the theory of Sir Richa^Phinips not 
prej^iy . cdrrespopd *ith. l^s description “ a theory 

• substitutes the known motions of operative 

c mm Certain physical phaenomemf fo of an assumed 

■ ■' " p ■ principle 
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principle €tdte&gr<ml$i*m $ by which, false mialogfes have b em 
introduced into philosophy.” Let us, however, in a single in- 
Ohsserve bovy th ew“ known motions ffilMu ?#* supply 
the fdace of the “ asiw^ed principle called gravitation. 19 

The weight df holies, and their velocity in falling, ohifbtm 
experience showk to be least at the eqyator, and to increase 
with the Inf itud^bl^fow as the rotary motion of the earth’s sur- 
face and atmosphere diminishes from the equator to the poles, 
where it ceases in both 5 the weight of bodies and their velocity 
in faHing^ otight, according to Sir Richard's doctrine* t 6 be 
greatest at the equator , ami to diminish as the latitude increases* 
Nay furtherance there exists neither rotary motion on the* earth's 
surface at the poles, nor in the atmosphere in its prolonged axis, 
a direct consequence of his doctrine is, that houses at the poles 
ate devoid of afim^ight, and when p^jected perpendicularly 
thence, they never return to the earth ! 

- I am, sir, :< 

Your very obe4k$f$ aetf & rrt, 

Bath, Sept. 9, 18 17. ***■■ V. B * * & 



XXXIV* Tb^yescription of a Safety Furnace for presenting 

Exphmomm Coal-Mines. By Robert Bakkweil, Esq. 

To Mr. Tilloch. 

Dltatt Sir,-— T he attention of coal proprietors lias lately been 
directed to the explosions which take place in mines front the 
lights u^fd by the workmen ; but it is welt known that sinrffar 
explosions ar# often occasioned by the inflammation of the dar- 
buretted hydpbgen gas, as it passes the fire placed near the upcast 
shaft to rarefy the air and promote ventilation. Tftfc fire which 
is general I y f uecess ary , is thus not nnfreqnently the cause of five 
most fatal accents. 

To prevent mis, no remedy has been proposed that I aVri $d- 
qttaSnted with, except the substitution of a c|preoaI fire, on the 
principle that the gas will not explode by a red heal ivfaffihig 
without lame. An <>pj$i|jprcoal' fire is, however, liable fo the 
foflSWing objections, fiHparhnnfc acre! gas generated* ify tfte 
cMW^bustion of char <*oanBl| specifically heavier than the pf of 
thrimine, will, as it is cooled in its passage upward^ 

^hfi arid choak the lower^fetrt of the shaft. A partldfe <*f coiti- 
uitm coal intermixed with the charcoal, of falling ihlid tttef fir^ 
iftight produce arid cause ati explosion. Tp cmripi#a<rVe 
dearth of will also C«*ncf to pAvihitt 

Cette tfreta eddf telnare epslfyptocufetf, but ft sorri^fy^dl^' 

' . ' 0 2 . ■ with 
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with a lambent flame sufficient to ignite explosive mixture* of 
gas.:. ’ 

A fire which will burn with perfect safety in mines, and at the 
same time occasion a brisk circulation of. air, has been hitherto 
a desideratum. I am induced to believe, that 1 have discovered 
how this may be obtained by the introduction of a furnace, sim- 
ple in construction, in which coke or even common coal may be 
burnt, without any danger, and the circulation of air in the mine 
greatly increased. 

The furnace or stove admits of considerable variation in size 
and form, according to the situations in which it may be used ; 
and as it can be erected at a small expense, 1 trust no prejudice can 
exist to prevent a fair trial of its utility* The accompanying draw- 
ing will explain jjjs construction, and enable any coal proprietor to 
apply the furnace to hi^pwn use. A A aa (Plate III. fig. i,) re- 
present the br*’y of the stove and chimney, which should be of cast 
iron in one piece without any side-door or opening whatever, a? 
it is supplied with; fuel at the mouth or chimney, b h represent 
the grate, which moves upon an hinge, and opens downward* by 
removing an iron peg c, in order to clear the grate when wanted, 
and dd a broad rim below the grate perforated bv the air-holes 
eee* * ¥ is a cistern of stone or brick to be fil|p with water 
above the lower edge of the rim dd. The diameter of the fur- 
nace at the grate may be 30 inches, that of the chimney about 
18 inches, to admit the fuel. The height of the d^imnev, if 
coke be used, need scarcely exceed ten feet, and may beinclined 
or not at option, according to the situation. When the furnace 
is lighted, which maybe done by introducing lighted coke down 
the chimney, there will be no access of air but through the aper- 
tures eee, which may be regulated at pleasure, by^tops to in- 
crease or diminish the current. The* use of the water-trough is 
to confine the admission of air to the openings ee, and also to 
prevent any accidental inflammation of coal orother substance 
below the grate. w 

Should the air of the mine be charged with inflammable gas 
to the explosive point, it is prevented from passing near the sur- 
face of the fire by the sides of the stove ; and should even the 
lowest stratum of air which enters tl^Oertures ee be exploUve, 
which can rarely occur, this air wifNSfee a part of its oxygen 
by the red-hot coke, and by its further admix- 

ture with carbonic acid gas confined sn the stove, must ceased 
be inflammable. The general current of inflammable air will 
pass with, perfect safety over the mouth of the chimney, and will 
ascend the shaft from the heat communicated|3to it by the sur- 
fapeof the stove. If common coal be used, a chimney of greeter 
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length must be joined to a a, reaching beyond the po«*lbte ex* 
tension of the flame, fo prevent inflammation at the lower part 
of the fire, there must be&mly one aperture below tfeegr ate, into 
which an air-pipe must be closely fitted. Thistnust extend 
above the top of the pit, and be of sufficient width to admit a 
free passage for the air downwards to the fire. By this means 
the remotest possibility of danger would be avoided either from 
a coke or a coal fire ; the rarefaction of the air would be depen- 
dent on the heated surface of the stove. 

I have ascertained bv experiment, that a small current of pure 
hydrogen gas will inflame at the distance of nearly two inches 
above the apex of a newly-snuffed candle, but will not ‘inflame 
when passed over the chimney of a lamp where paper would be 
scorched without ignition. We may by this means have a metre 
of the length of chimney Accessary to prevent the inflammation 
of gas, according as the materials burned may evolve more or 
less flame. V v 

\jfhere the apertures ee are used without the aiiKpipe, they 
may be covered with double wire-gauze, which might prevent 
anv inflammation under the grate communicating with the air of 
the mine. With these precautions one or more fire9 might be con* 
stantly bum*p§ near the upcast shaft, and by increasing the 
ijiiantity of heated surface, we may accelerate the ascent of air 
more rapidly than by an open fire as at present used. 

So lopg as the fire continues to burn, the air in the mine will 
never pass down the chimney or reach the fire from above; and 
were the hydrogen to inflame when the air is admitted through 
the apertures ee; if they are clothed with wi re-gauze, the flame 
will be confined to the under part of the grate, and may be in- 
stantly extinguished by closing the apertures. 

The simplicity of this safety furnace will, 1 trust, recommend it 
to the early notice of coal proprietors; and should it be found to 
lessen the dangers to which the workmen in mines are exposed, 
my object in tiro communication to your valuable publication will 
be fully answered. *3 * 

I am, dear sir, yours, &c. *;■ 

13, Tavhtock Street, Bedford Square, RoBT. BaKEWBLL. 

^ bept. 5, 1817. A 


XXXV. Remarks on Mr . Murray’s Objections to Extierirkenls 
-4n : Fegetation detailed ift the Phil. Mag. for July last . 

Mr % J. Tatum. 

To Mr* Tilloch . 

y v ' "*'*■[■ - 

Sm* — . 1 otm correspondent Mr. Murray has, in your last 

Number, objected not only to the manner in whiefe] conducted 
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the experiments relative to the effects of vegetation, &c. on at- 
mospherical sir, communicated to your Magazine of July; hut 
also to those of Mr. Ellis, which he says u are as liable to objec- 
lions' as any other.” 

He disapproves of the (( mercurial effluvia,” without “proving 
that such existed in the experiment, at * least so as to retard the 
functions of the plant, for there was but about two or three inches 
surface of mercury exposed to the air of the plant (hut as I be- 
lieve Mr. Ellis did not use mercury in his experiments, he is not 
liable to this objection). To the “ confined instead of a free 
atmosphere” he also objects; and then concludes by stating, that 
he holds unchanged u the opinion he has long maintained as to 
the direct experiments of Drs; Priestley and Jngenhousz, since 
corroborated, namely, that the quantity of carbonic acid evolved 
by plants will bear but M pitiful proportion to the fiooch of oxy- 
gen poured out upon the atmosphere by the exercise of the ve- 
getable function.” 

Now, I would ask the objector what were the direct experi- 
ments of Drs. Ingenhousz and Priestley, and by whom and how 
since confirmed, which have so confirmed or established him in his 
opinion? Was it the experiment of Dr. Ingenhousz, as related 
at page 14 of his work ? where lie says; they^he detached 
leaves) are to be put in a very transparent glass vessel, or jar, 
filled with fresh pump water, (which seems best adapted to pro- 
mote this operation of the leaves, or at least not to olfjfcjniet it,) 
which being inverted in a tub lull of the same water- are to be 
exposed to the sunshine : thus the leaves continuing to live, 
continue also to perform the office they performed ou| of the 
water.” 

Is this experiment of the unnatural situation of deluchrl leaves 
less objectionable than the one in which an entire plant, or spring 
while attached to its parent, h placed in atmospherical air ? Should 
Mr* Murray think so, I shall still, whenever /. wish to ascer- 
tain the effects of a plant (not an aquatic one) on me atmosphere, 
always pladj^t in atmospherical air, and not in water ; and shall 
always prefer using an entire plant, or that part of one attached 
to its parent, rather than detached haves. 

As for the “ floods of oxygen” which/he says are i( poured out 
Upon the atmosphere by vegetation, being so superior to the 
erf carbonic acid \ this remains to-li* proved; for 
|4p. not recoHect one experiment either of* Drs. -tugeohomix, 
Priestley or others, which is adequate to it. And although he 
is such a strenuous advocate of Dr. Priestley, he must acknow- 
ledge ihat the Doctor’s experiments frequently proved the con- 
trary; fee at p- 338 of his third volume, the Doctor states that 
the air m wfyjph a wtftow plant was growing, eontwteedio de^ 
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in pkrhy for twenty days” And afcp. 278$Vbf; fits the 
Doctor a&yn: 41 the cxpcrimefitb of thM year 1778, fo i^ich I hid 
been induced to pay toere particular attention WefC 

unf avourable to tny former hypothesis *' I coiiki ttddiicc mbtt 
experiments of the Doctor’*, of this feature, but thihk these Will 
suffice. 

By whom and by what experiments the doctrine he maintains 
has been 44 since confirmed/* I know not, unless the experi- 
ments of Sir Humphry Davy are alluded to. 

But as Mr. Murray objects to my experiments beihg con- 
ducted in a confined portion of air i I must remind h im that Drs. 
Ingenhousz, Priestley, and Sir H. Davy's were all performed 
either under water or in a confined portion of air. But perhaps 
he can approve of th&t in Drs. Priestley, Ingenhousz, and Sir 
H, Davy, which his conjirjned opinioijgpill not allow him to do 
with respect to Mr. Tatum. If his object be the support of truth, 
I hope lie will not suffer himself to be influenced by partiality, or 
names, i have, it is true, presumed to differ from the above highly 
respectable characters; but I have yet to learn, by what means 
any of these experimenters ascertained the result* of vegetation on 
air without its being u confined ;** and I hope Mr. Murray Will 
have the goidness to inform me, by what peculiar plan he hks 
discovered that vegetables pour out iXHih floods ofoxygefi, and 
he may rest assured I will lose no time in adopting it ; and he 
will finiMie far from being backward to give him all the praise. 

Mr. Murray asks, “ If the carbonic gas was at all equivalent 
to the oxygen set free, whence comes the carbon which builds 
up thejdant ?’* 

1 cannot think this question can possibly apply to any thing 
related in my paper ; for I there Contended that oxygen was not 
set free, m such i cannot comprehend the object of the question. 
He proceeds to sav: u the winter no longer contributing the air 
necessary to life in Europe, the salutary gas i* brought to m by 
the trade whiff* from the southern regions.** 

Really, sir, MivM. has drunk deep of Dr. Priestliigp principles; 
for the Doctor entertained unnecessary apprehensmhs of a de- 
ficiency of oxygen for respiration, and sought for & Itippiy, winch 
be said he u found in vegetation.’* So Mr. M. etjuaRy appre- 
hensive that the floods poured forth in Europe, would ridi be 
equal to the consumption, imports it from the southern regions, 
m having Itearcl nmeh talk of the superiority of the oxygc# Of 
the atmosphere at Some -parts, over that of others, 1 Was indot^d 
to ascertain whether such was the case; -but m yet I have not 
been able to diseover it, and 1 find I aiti not solitary iOmy te- 
suks ; for Sir H. Davy could not distinguish atoy difference be- 
tweon tbe mt brought ffeotn Guinea and that of Bristol; and how 
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the gentleman has ascertained by direct experiment that such a 
redundancy of salubrious air exists in the southern regions, I am 
at a loss to know, I hope he will have the goodness to point 
out the plan by which he ascertained such an important phce-r 
nomenonjwhichwill confer a favour on, m 

Sir, yours, &e* 

Dorset Street, Salisbury Square, J. TaTUM. 

" Sept. 9. 1817/ 

P, S.— • Any hints from vour correspondent Mr. JL Acton will 
confer a favour, as perhaps I shall pursue the subject next spring# 


XXXVI. Answer to Geological Queries of u A Constant 
Reader ” By Mr . Westgakth Forter. 

|||b Mr. TiUocfi , 

Sir, — I have observed in your Number for July last, some 
geological queries, by your correspondent, with the signature of 
A Constant Reader/* requesting an early answer thereto. ^ 

I therefore take the opportunity of informing him, with re** 
spect to his 2d question, (“ whether or not the great whin sill 7 
or stratum of basalt, shown in p. 152 of my Treatile on a Sec- 
tion of the Strata, &c. has not such a continuous edge on the 
surface, as clearly indicates it to form, like each of the other 
principal strata, a vast extended plane having curved pdfte within 
the earth, &c.”) That wherever 1 have made observations, or 
traced the great whin -sill, it is as conformable as any other stra^ 
turn, although very variable in thickness , having its under being 
and over being strata. And it may be traced upwards of fifteen 
miles, commencing a little below the smelting-house at Tvne-# 
head, where it is thrown up to the SW. about sixteen fathoms, 
by the influence of a great dyke or vein, commonly called the 
Bach-bone , or Great Sulphur Vein . As we proceed, a little 
above the smelting-house, it disappears, about the distance of 
two miles^Juying its over being stratum upon it; viz. Tyne* 
bottom limW$ne> & f c. until we arrive at the river Tees ; where 
it again maKes its appearance, the Tees running upon it almost 
all the way to the high waterfall at Caldron Snout, where it as- 
sumes locally, the appearance of detached and over lieing masses 
of basalt; which, as Mr. Winch observes, may very probably 
resemble those of the King’s Park Edinburgh/ It may he also 
lUcessary tp State, there is a level drove in the limestone, under 
the great-whin-sill, not far from Caldron Snout, and near the 
conflux of the river Tees, and Maize-Beck ) and this Beck, or 
rivulet, which divides the counties of Westmoreland and York- 
shire, near Birdale, runs all the way for the distance o^a ^ile or 

more. 
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mote, W* of the conflux, upon or even, in the whin, where it 
again disappears, by the over-Jieing of Tyne-bottom limestone , 
which limestone may be traced to the W. up the same Beck, to 
High Gup Nibkf where the stratum becomes abrupt, as we de- 
scend to Dufton, and the whin, basseting undgjmeath, and only 
about eight fathoms thick. It may also be observed at Great 
Rundle Beck, where the principal level commences, and is drove 
upon it, to the mines at Dufton-fell. 

I may further add,, that the same great whinstone-bed occurs 
on the river Wear, near the town of Stanhope, in the county of 
Durham ; but not so thick as at Caldrou Snout. 

I shall endeavour to answer the other queries in my next com- 
munication, 

I am, sir. 

Your most obedient servant, 

Ganigill, August 20, 1817. WESTGARTH Forster. 


XXXVII, Description of an apparatus for consuming Fire - 
>, damp in the Mines without Danger of an Explosion ; — 
apparatus for re-lighting the Miners * Davy . By Mr. 

h Murray. 

To Mr. Tillock . 

Sir, -ahe sketches which accompany this, represent an ap- 
paratus which the fire-damp may be consumed on the spot, 
in the mine, without fear of explosion ; and an appendage to 
light the safe-lamp when extinguished. It is presumed that the 
descriptive account will be found sufficiently explanatory, and 
intelligible. If it should be objected to (fig. 1), that its size is 
too great,-— it may be observed, that in the Air collieries safe- 
lamps on the principle of the wire-gauze have been used by Mr. 
Taylor three times the size of those constructed by Sir H. Davy. 

1 did not find the plan I originally proposed to relight the* 
latpprby any means unequivocal, when tried in thegdifie. This > 
circumstance led to the present invention. * ' 

1 am, sir, 

Your most humble servant, 

Douglas, Isle of Mon, Sep. 3, 1317. J. MURRAY. 

PrS. — The great increase of intensity which I discovered bv 
exposing the Galvanic plates for a few minutes to the action ';uf 
the atmosphere, prior to reimmersion into the cells, I have since 
repeated very often with the same uniform results. I shall he 
glad to see these in your next Number, 

u-'v- De- 
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Description of the Figures* 

Fig. 2 (Plate III.) shows a cast-iron urn resting in a vessel of 
lime-water, or cream of lime, to absorb the carbonic acid gas 
formed. It is topped with two folds of wire-gauze at A. At 
BBS are three or more sockets, the orifices of which are coveted 
with Wire-gauze. In these sockets are fixed tubes of tin C, 
which move up and down to any height like the sliding pipes of 
a perspective or opera glass ; they terminate in a funnel-shaped 
orifice, or they may be jointed, to incline at any angle to receive 
the explosive medium for combustion. The u Daw” will be 
the index of the requisite height ; the tubes should be raised 
within half an inch of the base of the fire-damp, floating on the 
roof, so that a due admixture of inflammable air and its sup- 
porter may enter the fqgptelof the tube, together. 

Fig. 3 exhibits a view of the internal insulated wire-gauze, 
being that which imprisons the wick of flame ; it does not touch 
the surrounding cast-iron case or urn, nor even the upper wire- 
gauze, on its top. This cage may be made two or three folds. 
The lamp is fed by an oil cistern exterior to the urn, and a fold 
or two of wire-gauze in the communicating pipe wifi prevent any 
retrogression of flame where the cistern is to be supplied with 
oil. The wick maybe of asbestos, which will never need re- 
newal; and the lamp, first lighted, is screwed tight into the 

socket. ^ 

Fig. 4 represent* the oil cistern of Daw’s safe-lamp with two 
separate wicks. A ■exhibits one of these wicks surrounded by a 
platinum cage. B the reserrt wick, with an appendage which 
serves at once to elevate the cap and depress the spiral platinum 
wire to ignite the wick ; a the cap attached to the axis /'by the 
wire Z\ c a spring, that when at freedom reacts on the wire 
attached to the cap, which then falls and protects the wick, when 
not required; d is a spiral platinum wire attached by e to the 
axis f y which moves by a button exterior to the wire-gauze. 
The reseiwi^yick is tipped with sulphur. When the wick of the 
lamp A is iffctingimhed by reason of excess of fire-damp, the 
singular combustion of the platinum wire begins, and continues 
until there exists tio longer any of the hydrocarbonate. The 
platinum wire before extinct becomes dull red; this will indicate 
an approach to the free atmosphere the moment after, by a se- 
mirotatory movement of the button, the cap is raised, and the 
top of the platinum brought in contact with the wick tipped with 
sulphur; which ignites it. 
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XXXVIII* On the new Theory of the System of the Universe. 
By Sir Rh/haud Phillips. 

The theory which ascribes the subordinate motions on the earth 
tp its superior motions as a planet, is opposed 1>y many persons, 
v ho, assuming that the motions of the planets in a system are 
nevertheless governed by gravitation, ascribe incongruity to a 
new doctrine which excludes that principle from the internal or 
local phenomena of a planet. 

Tlie author of that theory is, however, for good and substan- 
tial reasons, of a totally different opinion. He believes in the 
perfect harmony of nature — in the exact analogy of causes and 
effects— and, wherever he sees motion, he ascribes it to other 
motion ascending in a series ad infinitum , or to an unknown 
cause. He therefore gives no credit vlhatever to the existence 
of any universal principle of causation, such as that called by 
the name of gravitation, but refers all phenomena to motion, 
primarily and proximatelv. 

He was not anxious at present to press this extension of his 
theory on the world, because it is less easy to demonstrate that 
distant planets move one another by impulse, than it is to show 
that loose bodies in a ship, or on the earth, are governed in then- 
subordinate phenomena by the paramount motions of the ship 
or earth. Every one capable of understanding its terms must 
feel as to axiom, that the orbicular and rotary motions of the 
earth necessarily give weight to bodies , and tans to their fall , 
because the moving earth and the bodies are in contact , and par- 
taking of those common motions; but certain postulata must 
be granted before it can be proved to beings whose experience 
is confined to the subordinate ph&nomcna of the earth, that dis- 
united planets and masses can operate on each other mechani- 
cally, and communicate motion to one another. 

The postulata required to be admitted are as under:— 

1. That all space is filled with some gaseous rn&dfoim. 

lit the age of Kepler and Newton, the discoverqP of Priestley 
had not proved the existence of various gases. An incompressible 
fluid, so light as hydrogen, was not then known to exist. The 
similar phenomena of the planets ; the combustion of meteors 
at great heights; the transmission of solar and planetary light, 
and the reflection of the solar light after it has been refracted 
through the atmosphere of a comet, prove, however, that some 
rare medium actually fills space; even if its existence were not 
sufficiently proved by the mechanical phenomena of the planets. 

2. The medium of space is acted upon in straight lines by 
moving bodies placed within it. 

It is difficult for men who are accustomed to see the connexion 

of 
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of rods or levers of fixed continuous matter between bodies act* 
ing on one another, to conceive that any gas, like hydrogen, can 
act by like agency. But this power of gas will be evident on 
slight consideration ; for, if a tube, or series of tubes, of ten feet 
or a million of feet in length, were filled with hydrogen gas, arid 
a plug Were driven into one end, so as to require any known 
power less than the strength of the tubes to force it out; then, 
if a piston were forced with that degree of power into the other 
end, it is notorious that the rarest gas would expel the plug as 
effectually as though it were propelled by a continuous rod of 
iron. If space, therefore, be full of any light gas, or fluid sui 
generis^ it is evident that such gas, in such a plenum, must act 
in continuity in filled space, as well as in a filled tube. Wc 
know that the gas in which we live acts thus at definite distances, 
in proportion to the closeness of the place of experiment; and 
we must not forget, that in the only situation in which a good 
experiment could be made, the effect of this continuous power 
in mere gas was very remarkable: viz. when Blanchard and 
Jeffreys crossed the Straits of Dover, they threw from their car, 
when at the elevation of two miles, an empty bottle, the fall of 
which on the water produced a sharp concussion in the car, 
thereby affording proof of the continued impulse of gas, even 
when the impulse is made in free space. The ascent of 
sound, and its propagation through distances of three or four 
hundred miles near the earth, is a further proof of suefi capabi- 
lity, though the vibrations of sound are not exactly of the same 
nature as the propulsion of impulse. ^ 

Corolla uy. — This important consequence follows , that , as 
impulses in a gaseous medium must act in cones diverging from 
the moving power, so the force of the impulse must necessarily 
diminish as the squares of the distance ; the impulse from a focus 
through gas being of ike nature of (he impulse of light , heal , 
and all emanations * 

These are the postulata on which I propose to raise a new 
theory of ttori universe, without the aid of gravitation. — Arid on 
thedte bases it cannot be difficult so to combine the laws of mo- 
tion as to account for all the ordinary phenomena of the uni- 
verse* 

In such considerations, the governing principle is an exact 
fitness and harmony between causes and effect ; and these im- 
pose the necessity of a balance of powers. A balance of powers 
requires, however, equal momenta; and equal momenta grow 
out of equal quantities of motion, on two sides of a fulcrum , 
centre, or axis. 

In Universal Nature there is no up nor down ; tliere is no na- 
tural disposition of bodies to fall together, or to recede from one 

another ; 
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smother ; and no phenomenon it produced but by analogous 
causes exactly equal to the effect. Thus motion necessarily pto* 
duces motion r and the existence of motion affords proof of the 
existence of a cause in some superior motion. Disturbance is 
always counteracted by the inertia of matter, and the mutual 
contest between the moving agent and the moved patient, causes 
both to turn round the centres of their masses, or round a ful- 
crum, on each side of which the quantities of motion are forced 
to seek equality. ^ 

In the solar system, the sun is the moving power of all the 
planets. Whatever be the origin of its own motions, the sun 
acts, in the oeconomy of the planetary bodies of the solar system, 
like the heart in the oeconomy of the animal system. ‘Its own 
motion may be created by some arrangement within itself- — by 
a perpetual motion of divine contrivance — by the cross and re- 
ciprocal actions of the planets — or, according to an hypothesis 
of Herschel, it may have a superior orbit among systems of suns; 
and our planets and their satellites may be its secondaries and 
*ub-seeon<&pies ! It will, hoXvever, satisfy the spirit of philoso- 
phy, if we can trace all those motions, which have hitherto baf- 
fled inquiry, to the natural action of a primum mobile like the 
•un ; and we may be content there to terminate our inquiries, at 
least for some ages. Thus much seems certain, that the motions 
of the solar system may be correctly likened to that of a panto- 
graph or polygraph — the planets mimicking the motions of the 
central mass, just as the tracing points mimick those of the ori- 
ginal in the action of that; 7 machine; or perhaps the motion of 
the sun may be compared to that of the hand, while whirling a 
string with a weight at the end — the hand moving through a 
circle of one or two inches, giving thereby an orbit of several 
yards to the weight at the end of the string. In universal space, 
however, and in performing absolute motion, the planets move 
iu no relations like that of the weight to local and relative powers ; 
and therefore have no inclination to fly off in a tangeny* ! 

In tracing the effects from their causes, let us suppose the 
solar system to be stationary : let the sun, whose mass is a given 
number of times greater than either of the planets, be moved one 
foot— then will each of the planets be moved in the same direc- 
tion, according to a ratio governed by the positions and bulks 
of the whole, a certain number of feet, as 100,000, or 1,000,000 
feet, according to circumstances. 

Such a circular motion of a preponderating central act- 

* The dispositions to fly off in a tangent, and fall to the son, given to 
ths planets by the Newtonian philosophy, are gratuitous assumptions, 
which ore almost blushes to name, and arc unsupported by any analogy, 
and unwarranted by the universal simplicity of the maelHwsry of nature. 
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mg on an^ thratip fh^ medium of ^aceuptm tfte"pfiafiet^f v 
bodies, or ttjwtfi any abnegations of mattet, tNm 

into correspmidmg morons, vvith forces varying reetptVtel^ 
the squares of the distances, and directly as '*tkm 
of matter to be moved. Hence the orlichlbr th&tfons of the 
planets*. 

If the result of this action were a balance of momenta ifi the 
moving bodies, as directly exerted and dissipated in the medium df 
space, then the oibicular motion would terminate the phenomena; 
but, if the coivtinuons inass of the planetary body were unequally 
acted upon, owing to its sides being of different density, then 
the equal action of the prime mover would drive the lighter 
hemisphere round the heavier (as the Pacific Ocean round the 
old Continent) ; and a rotary motion would necessatjly Ire ge- 
nerated, whose axis would equalize the quantities ^matter on 
each of its sides. *, 

Of course such an action, constantly exerted on vaifbtis bodies 
distributed through space, would cause them to varjr their re- 
spective motions, according to their positions in relation to each 
other; because the force on each would be as their mutual po- 
sitions in regard to the sun. — Hence the mutual disturbances of 
the uniform motions of the planets . ■ 

Tftc motion thus created in every mass would, from a lifce^abse, 
occasion each to act on the other, in proportion to its bulk and 
quantity of matter. The earth and moon would be acted upon 
by the sun ; hut the earth would also act upon the moon, more 
than the moon upon the earth, in the^proportion of their matter. 
The common action of the sun on HStli would occasion them of 
necessity to endeavour to turn cm the centre of the quantify of 
motion generated by each. — Hence the revolution of small masses 
round large ones. 

But, as the secondary planets would be governed chiefly and 
proxirnately by their primaries, and these would possess a power 
of varying the centre of motion by the motion of their fluids, 
which would, from that cause, rise in the parts presented to the 
secondary ; so the secondary would not turn mi the centre of its 
own mass, but its disposition to do so would be destroy ed by the 
varying or accommodating energies of the primary. — Hence the 
peculiar motions of a secondary planet, and the nceessarfy 
netthn of those motions n*hk the tides of the primary, f 
Of course also, as the axis of each mass, or of the joint ^ miusiel 
of prkyfafies and secondaries, would be constantly turning round 
the physical axis or centre balancing their quantity of motion, 

♦' If the velocities were as the forces exerted, mid the momenta were as 
die matter compounded of the square of the velocities, then the quantities 
of motion at each end of the line of action would in theory bo equal. 

and 
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mul ns the amoving power ih tlm*ua would he constantly im- 
pelling that moving axis — the centre of density of the single or 
conjoined messes would describe the with round ike sun, and its 
vw wliom would tend to vary the curve of the orbit. 

The diameter of the orbit, ortbejadius vector, would there- 
fore he slightly and regularly varied by any arrangement within 
the pbnet which enlarged the distance between the centre of 
motion aud the centre of matter, as a preponderance of water 
in one hemisphere, either from construction or the melting of 
congealed masses*. - Whatever varies the rotation of the axis of 
motion (that is, of the mass,) round the axis of the real matter 
in a planet, would necessarily vary its rotary impulse, increase 
or diminish its centrifugal force, and give a variation* to the 
length of the radius vector ; and hence the elliptical form of 
the orbits of the planets. 

The masses of each planet would be kept together, and acci- 
dental disturbances in the arrangement of the parts would be 
restored by the subjection of each part to the paramount motions 
of the wlioJe, as proved in tnv previous essay. 

The medium of space, whatever it rimy he, would thus be an 
acting cause of motion, like a current of the sea, and not a means 
of resistance, a k has been mistakenly supposed. 

There would he no occult principle of attraction or gravitation 
concerned in any part of the. phenomena; but the whole would 
be a necessary result oi the known laws of motion, at once sub- 
ordinate, analogical, harmonious, and fit. The phenomena of 
the universe are the results i^f a system of motion .producing mo- 
tion; and of motion gene^teil by motion. By this agency a 
stone is propelled to a planet by the motions of the planet— a 
planet is carried round tire sun by tlic motions of the sun— . se- 
condary is carried routed a primary by the joint motions of - the 
sun and primary— -and tltc motions of the sun are, perhaps, 
caused by the motions of systems of suns — while the motions of 
those systems may again be caused by other superior motions! 
h> short, ah nature consists of a series of included motions pro- 
duced by the motions of superior bodies and systems, till we 
ascend to the first term in the series— an inscrutable cause of 
emm s ! 

Tbo genetal mathematical, laws would be the same as those hewt* 
toforedeterimned, though the results would be produced by dif* 
feronjt train** of reasoning The data would however be mote 

* It seems to be a necessary fact, that the cause which varies the direc- 
tion of motion, or thcefpawl orbit of n planet, should exist with in 
the planet itself, and grow out of accident* arising from its general mo- 
tion. ' . i 

precise 
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precise and nnalpgl^ a»d th^ de^criot^ 
aatisfoct*^, . .;,< y> ■ ' 

I mfer> penerally^ihat Momo\ is the prbmir^^B^0taie 
cause of all pheemm^nu; that it operatesin m 
from the rotation of the smw%tmd lAe 

stem, to the fall of an apfithlo the earth; that, as transferred 
through all nature from its source , motion serves as the effi- 
cient cause of every species of vitality, of every organic arrange- 
ment, and of all those accidents of body^kpretofore ascribe# to 
gravitation ; and, I venture further to suggest, as a theological 
deduction, quite as probable as the doctrine of the NewtoniuUSi 
which ascribes their gravitating or projectile force to the imme- 
diate agency of the Deity , that motion, as a 0§pt secondary 
C0t$e : i may be regarded , in its uniform operation from the great 
to the small, as the hand of omnipotence; while, IB a princi- 
ple of causation, it necessarily involves the attribute of oum- 
PRES&NCE. 

However heretical this theory may appear to partisans of w the 
gravitating principle/’ to believers in u gravitatin^||^iele»/ , 
tp devotees of 46 harmonic numbers,” to geometricians Who con- 
sider the laws Of curves as laws in physics, or to philosophers who 
conceive that body may act without material intervention where 
it is not, I consign it to the guardianship of the press* |u $|jli 
confidence that it will surmount, opposition, and endure as long 
its the s)'stem which it describes. ^ v 

R. PhiluiC 


XXXIX. Notices respecting New Books . 

An Experiment al Inquiry into the Laws of the Vital Functions ; 
with some Observations on the Nature and Treatment of Mn- 
lernal Diseases. By A. P. Wilson Philip, M,D. 

8vo. 360 pages. ‘fc 


, ^ 
£ £-/■ 


In our Number for May, we announced that this pork warin 
the press. It has now made its appearance. It is divi^ld ihuto 
two parts. In Part 1. the author treats of the state of our 
ledge respecting the principle on which the action of the 
attxi blood- vessels depends, and the relation which Siib&f 
tween them and the nervous system ; giving a translation 
R^HCMrt the Committee of the National Institute of 
tlilJlijgiinenU.of, M. le Gallois, which he consniers as acc 
phged, and sufficiently compre^eo^y^ Jbr this puf_ 
however, he conside^ tbis fleport 
serving the same praise, as “it overlooks defed&s th M. 
y&^M % ■ . ; Gallois’ 
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Gallois’ . a^id - ^ W^pt* 4? wholly 

to air fcis most leave 

of certain unconnected though indst iatoilte 
author of a new sy^fcesi^ Ikw^^ ao tlaet R^e - 

port <*Ueg» <0'^ never to shaken* In Part li, the au- 

thor delates M own experiments, i$d points out the interstices 
to which they s£em to lead — respecting the principle on n#Sch 
the action of the heart and vessels of circulation depends^ $he 
relatl% which s^hsist§ between these and the nervous system ; 
the principle on whipf the action of the muscles of vo notary 
motion depends, and the relation which they bear to the nervous 
system j ‘the principle on which the action of the vessels of se- 
cretion dep$|$af, and the relation which they bear to th$ nervous 
system ; :th JBture of the nervous influence ; the principle on 
which thd^ction of the alimentary canal depends, and the 
tion which|jt beafs to the nervous system ; digestion, and the 
effects produced on the stomach and lungs by destroying certain 
portions of the spinal marrow, compared with those by dividing 
<|ie or of the eighth pair of nerves. 

The gttmor then proceeds to “ the temperature of the animals 
in those 1 * experiments in which portions of the spinal marrow 
were destroyed,” or, generally, “ the cause of animal tempera - 
Jure.” Alluding to Mr. Brodie’s Croonian lecture for 1810, in 
which he gave an account of experiments which led to the in- 
ference, that the production of animal temperature is under the 
influence of the nervous system ; to the same gentleman's ex- 
periments in the Philosophical Transactions of 1812, tending to 
strengthen this inference jgjimd to his own, which tend to prove 
that the caloric which supports animal temperature, i9 evolved 
by the same means, namely, the action of the nervous influence 
on the blood, by which the formation erf the secreted fluids is 
effected, and consequently that it is to be regarded as a secre- 
tion*-- he observes that - K if this view of the subject be correct, 
and galvanism be capable of performing the functions of the 
nervous influence, it ought to occasion an evolution of calorie, as 
it effects the formation of secreted fluids, from arterial blood, 

. iri^r.Kilie • nervous influence is withdrawn,^ To ascertain this 
ptpffit, certain experiments were made on animals, which he de- 
taSs at length, and which, lie suggests, u afford by their result a 
strimg argument in favour of the identity of the nervous in~ 
jktmce cmd galvanism.” He next considers the use of thaip»- 
glioos ; the relatio# which the different functions of the animal 
body bear to each other, and the order in which they 
dying; reviews the mfeiencea from his experiments and w^^ 
tions ; and concludes with the application of these toelcplain 
the nature and improve the treatment of diseases. 

VoL 50. No. 233. Sept. 1817. P The 



226 Notices respecting New Books. 

The work before us deserves touch attention from medical 
men# As a specimefi of the author’s style, imdthe way in which 
he applies the result of his inquiries to useful purposes* we 
the following from the concluding part of his wprk : , He says ; 
“ I cannot help ^garding it af almost ascertain^ tfeatlti those 
diseases In which the deraii^ptfld is in the nervous power alOue, 
where the sensorial functidhs %re entire, and the vessels healWiy, 
and merely the power of secretion, which seeni| immedit^ejy to 
depend on the nervous system, is in faulty galvanism wiff4fteu 
prove a valuable means of relief.” Jlp ^ 


“ Of Asthma and Dyspepsia. 

u The following observations relate chiefly 10 affections of (he 
longs. Of the effects of galvanism in dy spepsi^^e vjjrincippl* 
experience which I have yet had, has been in eases^yfiSe it was 
complicated with asthmatic breathing. * V 

u When the effect of depriving the lungs of a considerable 
part of their nervous influence is carefully attended tit, it. will be 
found, I think, in all respects similar to a common di^ase, whicjjj 
may be called habitual asthma; in which the breatmhg is con- 
stantly oppressed, better and worse at different times, but never 
free, and often continues to get worse in defiance of e^ery means 
we can employ, till the patient is permanently; unfitted for all 
the active duties of life. The animal, in the above experiment, 
is not affected with the croaking noise and violent agitation 
which generally characterize fits of spasmodic asthma. This 
state we cannot induce artificially, except bv means which lessen 
the aperture of the glottis. Jlp ^ , 

“ We have seen from repeated trflraf that both the oppressed 
breathing and the collection of phlegm, caused by the division 
of the eighth pair of nerves, may be prevented by sending a 
stream of galvanism through the lungs *. That this may be 
done with safety in the human body we know from numberless 
instances, in which galvanism has been applied to it in every 
possible way. 

“ Such are the circumstances which led me to expect relief 
from galvanism in habitual asthma. It is because that expecta- 
tion has not been disappointed, that I trouble the reader with 


the following account of its effects. Although the effects of gal- 
vanism in habitue asthma have been witnessed by tran%,^pfer 
medical men, I have mentioned nothing ifi the^llouin^|feges 
which did not come under my own observatidfc. 

• fMim ««ip |o ygd galvanism in many cases of habitual asthma, 
uniformly with relief. The time* ijirinj which the 
galfte&m was applied before the patient said that his breathing 


* Exp. 46, 47, 48, 49. 


was 
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Was five minuter t<* a quarter of an hour. 

I sj>eak t>f it8 application in as great a degree as the patient 
cduld bear Without complaint. For this effect 1 generally found 
from eight tos'.i^tteen- four-inchjjlates qf zinc and copper," the 
fluid employed tiei^fdhe part ^^ feriatic aclfc and twenty of 
water, sufficient/ Some reqmfd%i|e than sixteen plates, and 
a tew cannot bear so many as eight ; for the" sensibility of dif- 
ferent individuals to galvanism % very different, it is curious, 
and dot easily accounted for, that a considerable power, that 
perhaps of twenty-five or thirty plates, is often necessary on first 
applying the galvanism, in order to excite any sensation ; yet 
after the sensa^piys once excited, the patient shall not perhaps, 
particularly be able to bear more than six or eight plates, 

The stronger. the sensation excited, the more speedy in general 
is the reli^^&i have known the breathing instantly relieved by a 
very strong power. I have generally made it a rule to begin with a 
very weak One, increasing it gvadu|j|y at the patient’s request, 
by moving one of the wires from one division of the trough to 
anoth^||«p moving it back again when lie complained of the 
sensatibtt^eing too strong. It is convenient for this purpose to 
charge with the fluid about thirty plates. 

** The ^ilvauism was applied in the following manner. Two 
thin plates of metal about two or three inches in diameter, dipped 
ift Waiter, were applied, one to the nape of the neck, the other 
to the pit of the stomach, or rather lower. The wires from the 
different ends of the trough* were brought into contact with 
these plates, apd, as obsgr^d above, as great a galvanic power 
maintained, as the patief||lhuUl bear without complaint. In 
this way the galvanic influence was sent through the lungs, as 
much as possible, in the direction of their nerves.* it is proper, 
constantly to move the wires upon the metal plates, particularly 
the negative wire, otherwise the cuticle is injured in the places 
oh which they rest. f$The relief seemed much the same, whether 
tfie' positive wire was applied to the nape of the neck, or the pit of 
the stomach. The negative wire generally excites the strongest 
sensation. ’’'Some patients thought, that the relief was most 
speedy, when it was applied near the pit of the stomach. 

u The galvanisrfi was discontinued as soon as the patient said 
that his breathing was easy. In the first cases in which I used 
it^jT^dSfetimes prolonged its application for a quarter of an llpur, 
or twenty minutls, after the patient said he was perfectly relieved, 
mJM hope of preventing the early recurrence of the dyspnoea; 
buff did not find that it Jiad this effect. It is remarkabl|^p^Qk 
serial who had laboured under asthmatic breathing fot it^ ten 

* I found a trough of the old construction' answer better than the im- 
proved pije, which is so much superior for most purposes. 


to 
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to twenty years, it gave relief quite as readily as in more recent 
cases; which proves, that the habitual djj^eitlty of breathing, 
even in the most protracted cases, is not to fee ascribed to any 
permanent change having tsk^place in the lilies* 

<c With regard to that which returns in violent 

paroxysms, with intervals V»piS®ctly free breathing, I should 
expect little advantage from galvanism in it, because, as I Have 
just observed*, I found that th#peeuliar difficulty of breathing, 
which occurs in this species of asthma, cannot be induced in 
animals, except by means lessening the aperture the glottis* 
It is probable, that in the human subject the cause producing 
this effect is spasm, from which indeed the disM^Jakes its name, 
and we have no reason to believe, from what knpijy of the 
nature of galvanism, that it will be found the meap§ (Relaxing 
spasm/* ^ r 

* [To he continued.] 

Mr. Accum, author of spiral well-known works OnChemistry 
and Mineralogy, has just published a new work entitled::^ Che- 
mical Amusement,” comprising a series of curious ami Instruc- 
tive experiments on chemistry, which are easily performed and 
unattended with danger. The work has been writtjfl^, the au- 
thor states, “ with a view to blend chemical science with rational 
amusement. To the student they may serve as a set of popular 
instructions for performing a variety of curious and useful ex- 
periments well calculated for illustrating the most striking 
tacts which the science of chemistry has to offer. To give effect 
to this object, the author has selectjB||ueh experiments only as 
may be performed with ease and saietf^m the closet, and the ex- 
hibition of which requires neither costly apparatus nor compli- 
cated instruments. And that the experiments may be of greater 
value than merely to afford amusement for a leisure hour, he has 
added the explanation to each individual process, in order to en- 
able the operator to contemplate the phenomena with advantage 
as particular objects of study, if his inclination should lead him 
that way.” 

The first number of a new periodical work, entitled “ Journal 
of the Academy of Natural Sciences of Philadelphia,” has just 
reached this country from America. It contains, 1st, Descrip- 
tions r of six new species of the genus Firola y frqp the ftptliter- 
ranean,by MM. de Sueur and Peron, with a plate. 2d, An ac- 
count Jk. the new mountain sheep, Ovis montana , by Mr. George 
• f%|fch a wood engraving of the horn of the animal. 3d, A 
description of seven American water and land shells/ by Mr. 
Thomas Say. 


Another 
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Another Part (I I. ¥oh XL) has speared of The Edinburgh 
Encyclopaedia, coiidiieted by Dr. Brewster. 

The principal articles are, Hybernation, Hydrodynamics, II w 
^romeM v , Jiiiniiica, Japan, Ichthyology, Icliia, 

Jedburgh, Jersey, Jerusalem^p^pK; ; arrd Jews. si 
/ In tlie article Hydrodynamics, HwWioii%giibjects of Hydro- 
statics, Specific Gravities, Hydrometers, Eq uni bring!) of Floating 
Bodies, Capillary Attraction and Cohesion, Hydrostatic Instrii- 
meats, Hydraulics, Motion of Water in Tubes, Pipes, and Ca- 
nals, Resistance of Fluids, and Hydraulic Machinery, are treated 
ill a plain and popular manner, so as to be easily understood by 
tbo^wfip fiat a slight acquaintance with Mathematics.— 
Amongthe parts of this article which have never before appeared 
in Ot^;iift|g;*tage, are an account of Laplace's Theory of Capillary 
Attraction jkrf Gay-Lussac’s Instrument for meaning the Ascent 
of Water ip Capillary Tubes ; Venturi’s Experiments on Floating 
Cylinder * <<&. Camphor ; Girard’s ijJ^eriments on the Effect of 
Heat upon the Motion of Fluids ; and Prouy’s Researches on the 
Mention of Water in Pipes and Canals. The Experiment* of Mr. 
Stneaton, bn the Motion of Water in Pipes, are here printed, for 
the first lime, from the MSS. of that celebrated Engineer, and 
the Description of some new Hydrometers, of Burns’s Overshot 
Wheel wi thou tan Axle ; of Burns’s Sluice Governor; and of the 
Screw Engine, erected at the Hurlett Alum -works, have never 
before been published. New Tables for facilitating the applica- 
tion of Dtib ant’s For mulae have also been computed for this article, 
bv Mr. Lawrie of Glasgo^* The article Hygrofsnetry contains an 
account of the recent investigations of Gay-Lussac aadBiot, and 
of many important discoveries made bv Mr. Anderson of Perth, 
the author of the article, who has reduced into the form of a 
science a subject hitherto obscure and little understood* 

The article Ice ^ou tains an account of the Observations of 
Mr* Scores by on tli£ Polar Ice; and the article Iceland is written 
by an eminent traveller, who lately visited that interesting 

island. * 

The Second Part of Lackington and Co’s Catalogue, con- 
taining the Classes, curious and rare Books, old Plays, Astro- 
logy, Poetry, and the Arts, Philosophy, Natural History, Games 
and Sports, &c. Arc. is now published. The Third Part, con- 
taining Greekjsnd Latin Classics and Books in all foreign Lan- 
guages, will be published in Octd^ymd the Fourdhi mid last 
Part at Christmas, which will contafea my large Cdtaetmi of 
Divinity, and an Appendix of additions to ail the Classes. 

Part the First, of English and Foreign History, Voyages, Tra- 
vels, and Miscellaneous, is recently published# 

XL. In- 
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CtTIt IQU$ jCOM POtTN T>^OF ■ "" 

Ir. DaVxj Profeasefr of, . in v tfi&Svrk Institution* 

whilst pursiilii^ some plati ntif rti^rined r|^p%- ; 

liar compound of metaPwPnch lias some remai^able pro^fv. 
ties. When it comes in contact v$tth the vapour of alcohol ^^0^ 
common tehiperature of the air, there is an. Immediate chedp^ 
action, the plati n urn is reduced to the metallic state, <&nd thefofc&t 
produced Js fUfiBcient to ignite the metal and to continu#it & 
atat£ of i^hition. a It would at present be pre ffj| tftre to ^ffer |il»y 


;^mitbe 

W ; a 

pif^duce 


conjectures on the uses to which this new eontfWifl 
plied; but from the peculiar properties both of the|fttf 
compound, there is reason to believe it wi|l admit jfifcjjjjt 
portfn.t aTOlit^^ms. Mr. Davy has already emphf0d 
simple and easy means o M^ rding heat and light, 
heat, nothing more is necJHfry than to moisten 
mal, vegetable, or mineral substance, as sponge, cotton, 
iron filings, sand, &c. with alcohol or whiskey, and 
the compound fall on the substance so moistened ; it instantly^-* 
comes red: hot, and continues to remain so whilst any^pirit re- 
mains; nor is it extinguished by exposure to the atmosphere, or 
by blowing the breath on it; on the contrary, partial currents of 
air only make the ignited metal glow brighter. Tire heat pro- 
duced i it this way may he accumulated to a considerable extent 
bv increasing the quantity of the materials employed. ^t)n tli|se 
facts, Mr. Davy hits constructed a-sor^jf tinder box that answers 
very well gjto* procure immediate light. The box contains two 
small phials, an^ some sulphur matches tipped at the points with 
a very minute nit of phosphorus ; one of the phials contains the com- 
pound; the other a little ifleohol. The phials may either have glass 



corks. The stopper of the phial < 


taining the alcohol 
ere is inserted a bit 


[ <W< 

taperture at the bottom, in which m 
this is kept moistened but not qnite wet with alcohol. 
. v ht is wanted,' it is only necessary to take? out the stop- 

per andput a bit of the compound no bigger than the head ot a 
pin, tb^-ttbiateiied sponge it instantly becomes red hot, and 
will itiapjdiateil lt$ht one of the matches. 

ThWittode .^nfeniliiig a metal and keeping it in a con*tait$$tate 
a in the history of (JJiemistry, and 

■affot ! dli-l' : »iq>py iHustn-it-bu^P the facts pointed out by Sir Hum- 
.phrf'I|^y ib hi«^ii||pjb^s^ scientific researches, which have 
throwflfc'ho-: : - nSuch l^ftt; on the philosophy of flume, led^o such 
blilll^ill^Wgbly important results, and will probably admit us 
acquaintance with Nature in her refined and 
operations. ' 

• ; ; v : chlorine. 
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0 / Chlorine. ~t~&team En$ne*^Sufeiy+lamp. 

Dr. Ure<j£ G|asgdw lva» lately finished a very elaborate series 
of experiinent^n the edn troverstal subject of chlorine* Their 
princi pal objd| ascert^^d^ethe^water, of; m elements, 

existed in anti <^*4 be ext m^n^te of ammonia. fle 
.hifi; perfectly, succeeded in $|e dry find re* 

c^ntiv spbliiied *$alt,(gjby methods quite uiwRceptionable. The 
ya||jpur of snch muriate of ammonia being transmittedthrough 
laminae of jgure silver, copper and iron, ignited In g)a|is tubes, 
w?u%r^td ^drogen were copiously evolved, while pure metals 
were converted into metallic muriates. Tins fact II '’Incisive, in 
theDoctor > »^ ifc n < of the great chemical controversy relative to 
' wmtic acid, and seems clearly to estahtlth the for - 
Berthoilet and Lavoisier, in oj^paition to that 
'UK# v .faMi^''%(]vai!ced by >ir H. Davy with Mich |jp>arent cogency 
oL^wment as to have led almost dL|he chemists ok Europe to 
fmhraf^ii opinion. The detaiteBPliie experiments have been 
cra||m«uicated some time since to Ytlisiiinguished member of the 
Roy^^^pciety, and will he speedily laid before the public. This 
d^com position of the salt by the metals, at an elevated tempera- 
ture^ i* syj>alogou$ t0 decomposition of potash in ignited gun- 
bar rels,oy Gay-Lussac and Thenard. 


STKAM ENGINES IN CORNWALL. 

Tt appears from Messrs. Lean’s Report, that during the month 
of Augi^j| 29 engines performed the following work with each 
bibelot coal*. m 

W ! H titt r lifted \Jaot ntgm Load pet aquae e 
with t'n'h bu\hcl. I inch in cylinder . 


21 common engines averaged 
Woolf's at Wheal Vor 
Ditto Wh. Abraham . . 

Ditto dittogfc. 

Ditto Wh. U fifty 

Dalcouth -engine 
Wheal Abraham ditto 
l/nited Mines ditto . . ' . . 

Wheal Chance ditto . . 


22,301,735 

37,031,002 

51,087,670 

25,841,894 

29,417,746 

44,125,715 

34,288,322 

35^47,917 

34,489,691 


Load pet aquae e 
inch in cylinder. 

| various. 

15 5 lib. 
16-8 

■ » 4 ; ' 2 % 
i, " fe-l 

103 

18*1 

10-7 


SaFKTY lamp. 


Sir Humphry Davy has made a^Mther^diseovery in. to 
combustion, which will prove a (fitea* ixnproverfi«tf : 'i& l^is 

safety lamp. He thus describes it in aKlctter-to. the Rev^i. Hodg- 
son ofc Heworth -V *- v , 

“ I have succeeded in producing a light p»%Ctly «tfSes'"ittd 
(economical, which is most Iriiliant in atmospheres in which the 

* 1M flame 
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flame of the safety-lamp is extinguished, and which burns in every 
mixture of earburetted hydrogen gas that is respirable. It con- 
sists pf a slender metallic tissue of platinum, wfpch is hung in the 
tdp of the interior of the common lamp of w^e ^auze, or in that 
of the twilled lamp. It cej fc ^l i pp 6d. to Is., find is imp.crNh- 
able. This tissue, when th^lP^Wipn lamp is introduced into an 
explosive atnrvosphlre,' bed#rr¥& red hot, and continues to bttfn 
thfe gas in pop tact with it as iotf§|<as the Iftr is 0 respirable ; wh*n 
the atmosphere again becomes explosive, the Jiafne is relighted, 
I can now burn any inflammable vapour either with! or without 
flame at pleasure, and make the wire consume it either with red 
or white heat. I was led to this result by dis ^gp ring slow com- 
bustions without flame, and at last I found a w&a} which mad$ 
these harmless combustions visible/’ ’ v ‘ 

) -i . '?$' * 0 * 

' # trigoncxmetrical survey. " ? 

Dr. Olih thus Gregory aM^Colonel Mudge, who it will fee re- 
collected formed a part of 4p scientific association Siddch lately 
proceeded to the Zetland Isles, have just returned. Captaki^Col- 
by and M. Biot remain in Zetland a few weeks longer ^ the for- 
mer for the purpose of terminating his observations with Raitts- 
den’s zenith sector, and then of connecting the chief points in 
the triangulation; the latter, in order to witness the phaenomena 
of the Aurorae Borealcs in these high latitudes Dr. Gregory 
having ascertained what is technically denominated “ the rate ” 
of Pennington’s astronomical clock at Balta, in north latitude 
60 . 45, proposes staying a short time at Aberdeen, blithe pur- 
pose of ascertaining the rate of the snips clock there, by means of 
astronomical observations with the excellent instruments in the 
Observatory at |Jarischal College. 

Ell UPTf ON OF VESUVIUS. 

A letter from Naples, dated July 20, — .“The present 

eruptions of Vesuvius are astonishing. Copper, iron, alkaline 
acid, sulphur, sulphuric acid, chalk, and ammonia, form salts that 
are sometimes in a mass and sometimes divided. It is observed 
that copper is very much mixed with volcanic matter; quantities 
of it are found among the different kinds of lava. Vesuvius, which 
since the year 14513 has been more or less in a state of commo- 
tion, has entirely covered its former crater with a thick crust, 
over which the new ej options have thrown two little mountains, 
from which come smoke, ashes, and vitrified stones. The earth 
if covered with bits of transparent glass. This crust is so consi- 
derablc* that, if it is not propped up, the sinking of the matter 
composing it will produce an effect (ike that of the eruption which 
tookpjacein the time of Titus.” . * 


NAUTICAL 
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mVTWA& AiMJMACMi 

" To Mr.Tm&k. 

Kir,— I t is to be regretted that the omissions and erroneous 
figures and calculations still cj^mfeaue to fee so numerous in the 
Nautical Almanack, to the grafejyn&lkrd and danger of our ha- 
vigation and commerce. It won mfrlhder thai^vork in s^ihe de- 
gree more useful to fcfee natiqjg| if you would publish in your 
useful Magazine the following, being part of the errata in the 
Almanack % the fmr 1819. Terricola. 

Facing pa. I f Moon’s eclipse, April 10, middle 51^ query 5^. 
Pa. 4. g gj> elm|g.3l days, for day. 

— r pass^e^merid. day 25, for 21 13, read 21 29. 

— ■ IS, last cm 1st day, add AT. 

5 day, tight aseens. midnight, for 88 44, read 89 44* 

— - 28, l day, It declin. after 19 24 s^jt S. * 

— * 37> 28 day, for Eastef T. Easter T. begins . 

— 38, days T2, 13,14, 1.5, equat. of™ie,for l, 1,1,1, set 0, 0,0,0. 
40, $ helipc. long. 13 day, for 79, set 19. 

— 42, 9 day, declin. noon, after l 10 set S. 

* — 49, 17 day in the Calendar, set Prs. of Wales born , 

— - 50, id 4 day, declin. for 85, set 58. 
r— 52, 5 gr. elong. for day? read day. 

— . 13 day, last col. for 12 59, set 22 59. 

% 1 day, declin. after 16 49, set S. 

lm»t col. for 18 13, set 18 39. 

* — — — 13 day, last col. for 17 56, set 17 55* 

-t— 54, 19 day, passage merid. tor 22 12, set 21 12. 

— 61, 10 day, in the Calendar, set Corpus Christ i* 

— 62, 5 day, col. equat. of time, for 1 2, 2, set : $|J 2, 2* 

— 64, 19 day, declin. for 1 1 59, set 12 59, ^ 

— 66, 27 day, passag. inerid. for 5 52, set 3 52. 

.— 76, last line, hetfkc. long, read 8 22 56. wl 

— 85, in the Calendar, 7 day, dele Prs . Amelia b. 

— — — , 1 1 day, dele Ds. of Bruns . Ik 

— 86, 21 day, col. etjuat. of time, for 3 9, 9, set 3 3, % - 

- — 88, $ , 28 day, geocen. long, for 5 27, set 5 21. 

— , It, 25 day, last col, for 10 54, set 10 34. 

— 100, $ , 16 day, helioc long, for 2 0 30, set 1 0 30. 

— , 2/ , geocen. long. 7 day, for 9 33, set 8 31. 

— — — — — — — , 13 day, for 8 3, set 8 5. 

5 19 day, for 7 43, set 7 44. 

, f? , helioc. long. 1 day, for 26 90, set 26 40. 

— — , $, last col. 21 day, for 6 27, set 5 27. 
r— 102, 12 day, rt. asc. midn. for 96 25, s& 9855. > 

: »■"’ , 30 dav, declin. noon, for 27 14, set 47 44. 

Pa, 112, 
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Pa. 112, 9 , geoc. long. 1 day, for 4 17, mt 5 17- 

_ ^ 19 day, for 27 67, Mt 27 47- 

— $ — 13 day, for $0 23, set3 20 23. * 

— r 113, long, noon, 27 day, for 10 15, set 10 19, 

— 114, passage mend. 3 day|4br 11 18, set 12 IS. 

121, 3 day, set /for. Sop/im b. 

--*•133, fall mooij for 10 1 1 , set 1 6 1 1 . 

— • 138, rt. asccns. midn, 11 day, for 191 85 , set 191 55. 


LECTURES. 



The following arrangements have been made for Lectures at 
the Surry Institution during the ensuing Seaspffi 

1* On Ethics, by the Rev. W. B. Collyer, DIJjL F.S.A. To 
Commence on Tuesday, Nov. 4, at Seven o’clock^ the evening, 
and to be continued on each succeeding Tuesday. fev 

2. On Chemistry, by lames Lowe Wheeler, esq. To commence 
on Friday, Nov. 7, and:#Nte continued on each succeeding Fri- 
day evening at the same hour . 

3. On the British Poets, from Chaucer to Cowper, by Wm. 
Hazlitt, Esq. To commence early in Jan. 1S1K. 

4. On Music, by Win. Crotch, Mus. D. Professor of Music 
in the University of Oxford. To commence early in FSb. 1818. 

Mr. T J. Pettigrew, F.L S. Surgeon Extraordinary to their 
Royal Highnesses the Dukes of Kent and Sussex, will commence 
his Winter Course of Lectures on Anatomy, Physiology, and 
Pathology, on Friday the 17th of October, at Eight o’clock in 
the evening precisely. The Lectures will be continued every 
succeeding Wednesday and Friday at the same hour, until com- 
pleted. Particulars may be known by applying to Mr. P., Bolt 
Court, Fleet-street. 

Dr. piutterbuck will begin his Autumn Course of Lectures on 
the Theory and Practice of Physic, Materia Mediea, and Che- 
mistry, oh Friday, Oct. 3d, at Ten o’cloc|i in the morning, at 
his house, No. 1, in the Crescent, New Bridge Street, where fur- 
ther particulars may be had. 

Pttpite are admitted as usual, to attend file medical practice of 
the Dispensary, and^ when qualified, to visit the patients at home. 
Clinical Lectures on the most interesting and instructive cases 
that occur, will be given weekly by the Physicians in rotation. 

The Lectures on Midwifery at the Middlesex Hospital, by 
Dr. Merriman, Physician-Accoucheur to that Hospital, and 
Dr. Ley , Physician- Accoucheur to the Westminster Lying-in Hos- 
pital, will* recommence as usual early in October. 

Mr* Clarke will commence his Lectures on Midwifery and the 
Di&eaaea of Women and Children, on Friday, October 10 th. The 
Lectures are read every morning from a quarter past Ten to a 
. quarter 



LectuMs.—* Vatenis. 235 

quarter past Eleven, for the convenience of Students attending 
the Hospitals. For particulars apply to Mr. Clarke at the Lec- 
ture Room, 10, Seville Row, Burlington Gardens. 

Mr. Guthrie, Deputy Inspector of Military Hospitals, will 
commence his Autumn Course. of Lect ures on Surgery, on Mon- 
day the 6th of October, at Five Winutes past pght in the even- 
ing, in the Waiting-room of the Royal Westminster Infirmary 
for Diseases of the Eye, Mary-le-bone Street, Piccadilly. To be 
continued on Mondays, Wednesdays, and Fridays. 

Two Courses will be delivered during the Season. 

In each Course the Principles of Surgery will be explained, 
and the practke^fresulti ng from them, with reference both to 
Domestic and Military Surgery, fully pointed out. 

The Operations referred to in the Lectures will be shown in 
each Course. * 

Terms of Attendance. — Perpetual guineas. Single Course 

Three guineas. * ' 

Medical Officers of the Navy, tne Army, and the Ordnance, 
will be admitted gratis, <m obtaining a recommendation from the 
Heads of their respective departments, which must be presented 
to Mr. Guthrie between the hours of Two and half-past Four, at 
his Housed No. 2, Berkeley Street, Berkeley Square. 

Mr. Gaulter will deliver in |^e ensuing Season, two Courses of 
Lectures on the Physiology of the Human Body, at No. 10, 
Frith-street, Soho-square. The Lectures will be given on Mon- 
day and Thursday Evenings at a Quarter past Eight o’clock, 
after the Surgical Lectures are concluded. The Introductory 
Lecture of the first Course will lie on Thursday the 9th of Oc- 
tober. 

'fV* In last Number we stated that the Course of Lecturer at 
Guy’s Hospital, on the Structure and Diseases of the Teeth, was 
to be delivered by Mr. Fox; instead of which it should have been 
by Mr.Thomaa-Bell^vhohas been appointed to succeed Mr.Fox. 

MSTOF PATENTS FOR NEW INVENTIONS. 

To John Perks, of Carey- street, St.John’s, Westminster, Mid- 
dlesex, for certain improvements in the apparatus for manufac- 
turing, purifying and storing gas. — Datec} 5th August 1817 . — 
6 monthsallowed to enroll specification. 

To Thomas Taft, of Birmingham, for an improvement m bridle 
and other reins used and affixed to bitts and leather sliding loop 
to act with reins and bitts. — 5th Augu$t.~6 months 

To Samuel Mersey the younger, Long-Acre, Middlesex, 
for his improved mode or method 6f weaving, making, and ma- 
nufacturing of livery lace and coach lacte.— 7th August.— 2 
months. 

ASTRO- 
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ASTRONOMICAL PHENOMENA, OCTOBER 1817* 
D. H. M. O, H. M. 


1.16,15 I \ of 125 8 * 5' 
! J7’33 E J of ]; ’s tent. 
3*19.41 Dun 
4.10.41 D y Si 
8.41. 5 D 3vtrjt 
9-13.11 Dyug 

10. 2 10 D 9 

11. 8. 4 5 X tyt 

11.21. 3 }) a 

1 2. 0. O j)in perigee 
12.21.50 D A 


S. 18. 1.12 D 1 ** 

13.15.41 D ^ 

14. 8 8 D 5 Ophiucb* 
15.16 30 ^ f 

15.1943 ifl'j 

18.15.23 D £ V5* 

23. 6 34 © enters ng 

24. 2.30 D 1 10 K 
26 . O. O D in apogee 
29 . O. 6 D, 125 * 

31. 3. 6 D u-Li 


The eclipse of Jupiter’s 3d satellite on the 23d, which is set Utmn in- the- 
Nautical Almanack, as visible at Greenwich, will not he visible. Indeed 
the only one that is so, is the emersion of the lirst satellite on the 29lh, 
which is not marked in the Almanack. Thi emersiun of the third on the 
9th at l h 17 m 24* ought to be 2? I7 ,n ‘24* 


METEOROLOGY, 

Run's Atmosphere . 

[From the Political Zcituui* of Jdunich, of the 10 th August.] 

“ Tne great and remarkable opening in the sun's atmosphere 
of clouds (wolkigtn s on venal mospii are) , of which notice has been 
lately taken, was visible only a little before it vanished at the 
western edge on the 5 th of August, at which period a number of 
little openings began to unite themselves into two spots; storms 
and much vain followed. It must be of great, utility to farmers 
to be able to forete! fair or stormy weather, from observations of 
the spots on the sun, which are easily examined in the middle of 
summer, in the same way as we can do for the coming day or 
night, bv the rising and setting sun. A great number of the 
latest observations confirm Herschers opinion, that like the planets 
( verander lichen sternen) one half of the sun is less favourable to 
an abundant discharge of rays than the other, and that many spots 
on the sun make the year warmer and more fruitful. So much 
fa certain, that in defect of spots on the sun, the atmosphere is 
more serene, as happened in the year 1811, in which none ap- 
peared during the whole summer ; but it she wed likewise that 
-such a year must not of necessity be unfruitful, as was the case in 
.the years 1795 and 1799. It is yet more certain that very warm 
and very cold weather can alone depend on the periodical abun- 
dance or scarcity of combustible matter ( lrennsi**ff ) in the sun, 
since the moon and the planets can neither cause heat nor cold, 
lu the year 541, which was one of famine and pestilence, the 
fays of the sun, according to Cedrenus, were as feeble as those 
of the moon, and yet the weather was so clear that in Italy they 
. , > observed 
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observed the comets of that time; the chronicle writers remark, 
that excessively dry summers (as the year 763, and the year 1800, 
remarkable for spots on the sun, and woods taking fire,) follow a 
very copious appearance of meteors ( stemschnuppen ) . Ip na- 
ture great matters more constantly depend upon each other than 
minute, and it becomes us to observe and take advantage of 
that dependance: it is to be wished therefore, that meteorologists 
may apply themselves to a diligent observation of the spots on 
the suu.” — — — 

Meteorological Observations kept at Walihomstow, Essex, from 
August 15 to September 15, 1817# 

[Usually between the t|i>urs of Seven and Niue A.M t and the Thermojnftter 
(a second time) between Noon and Two P.M.] 

Kate. Therm. Baroin. Wind. 

August 

15 60 29*66 S — SW, — Sunshine; slight showers, and sun, 

66 and windy; fine day; bright star-light* 

16 58 29*90 SW — SE. — Sun arid hazy; cloudy and windy; 

70 fine afternoon ; showers after 5 P.M. 

17 55 29*65 W — SW. — Sun and clouds, and wind; showers 

62 and sun; bright star-light. 

18 55 29*98 W — SW. — pirrosiralus, and calm; cloudy; 

64 showers after 3 P.M. ;*damp and hazy; much 
rain in the last night. 

ISf 61 29*76 SW — SW. — Cloudy and hazy; showery day; 

68 cloudy. Moon first quarter. 

20 55 29*75 SW. — Clear and cumuli} fine day; moon- fend 

78 star-light. ^ , 

21 55 29*78 N. — Wind and rain ; great showers ; stars and 

62 cirrosiralus . 

22 46 30*10 NW — NE. — Clear and windy; clear and cu- 

65 mull; very fine day; moon through cirro- 
stratus . 

23 42 30*10 E. — Clear and windy; clear and cumuli; very 

63 fine day; clear moon- and star-light. 

24 60 29*77 E. — Cloudy; showery about, noon; fine after- 

61 ® wards; a shower at 9 P.M. 

25 57 29*32 E — SE. — Gray; rainy after 7 A.M.; showers 

58 all day; clear star-light. 

26 53 29*10 E— SE. — Fine clear morn; great showers, 

63 and sun ; stars, and cirros trains . Full moon* 

27 51 29*00 SE — SW — W — NW.— Clear and cirrostra - 

68 tus ; fine day ; very slight showers ; *stors and 

cumuli* 

28 52 29 66 NW— SW*— Fine, sun, and wind; very fine 

67 k day; no rain this day; cloudy, but light. 

August 
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August 

29 52 29*66 W « — Clear, an d cirfostratus; fine day; slight 

67 showers, and a^nj dear moon and star-light. 

30 S3 29*87 «W— W.— Ver^ie mdfo ; cloddy, and dark ; 

71 some rain in the evening. 

31 58 29*99 SW.-— Sun and wind; fine day; windy; no 

66 ' raiutoday ; bright star-light. 

September, 

1 48 29*99 SE — SE.— Fine morning; calm; fine day; 

65 hot ; no rain ; star-light. 

2 46 30*00 NE — SE. — Sun and hazy; white dew; very 

69 ^ne day; dark night at 9 P.M.; Star-light 

late. 

3 59 29*97 SE. — Very hot fine morning; fine day; star- 

74 light. Moon last quarter. 

4 59 30*00 Nby Wv — Cirrmiratus , and very hot; fine 

68 *• day; hot and windy; bright star-light; 

5 50 30*20 N — W — SW. — Very fine hot morning; fine 

72 day; star-light. J ' 

6 5 0 30*20 NE — SW — E. — Hazy, and sunny; fitfe hot 

72 day; star44|fot. 

7 68 30*20 SE — E. — Fo|0; deep azure sky, and cumuli 

59 at* 11 A.MT; hot sunny day; 6y P.M. 

orange sunset, and purple mottled cirro- 
stratus; star-light. 

S 51 30*00 NW— NE— SW. — Foggy; fine hot day; star- 
* 76 — light and wind. 

•9 57 29^®0|l v.jN — NW. — Hazy, aud wind; fine day; dark 

67 night. 

10 57 30*10 E — N. — Gray morning; sun after 1P.M.; fine 

66 day; star-ligjlt*? 

1 1 53 30*09 N — E — E by S — SW. — Rather hazy; sun 
64 after 3 P.M.; fine day; bright star-light. 

New moon. 

12 55 30*00 S. — Hazy; a shower at 8 A.M.; sun; clouds 

68 and wind; fine day; star-light. 

13 62 29*98 NE — E. — Gray, and cirroswot us; gray day, 

64 and slight showers ; dark night. 

14. 55 29*98 NE — SE. — Rainy till near 11 A. M.; cirro- 
59 v strains ; stars and clouds. 

15 61 29*98 NE — SE. — Hazy, and very damp; cloudy day; 

*66 cloudy. 

At Tunbridge WellsJ the 6th of August, a large and very bril- 
liant meteor was seen ; a slowly descending body of fire, which 
appeared about half the size of the moon’s disk/ and was highly 
coloured. * 
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XL!. On (Mktm .S^sik^ 

lures m tfa W ' or, An Essay on the 
. Amtogy m^i Cfit i*y Tab Author. 

,', - '•;'*■ ./ .i v x ^1Mr. Tilhuk, . 

^ ' f v ■ • •' -ifife- -....'V-^ ' > 

Sir, — In answer to the obsei vatiortsof Mr. T* Hargreaves on 
my Essay entitled u Chromatics,” &c. in your lastNumber, I beg 
to state that the pigments chosen to illustrate th§ various deno- 
minations of colours therein, have been selected from the most 
eminent for durability and beauty, and that 1 am not acquainted 
with any blue, red, or yellow, superior inf|pj$ie^ 
three pigments, ultramarine , rubiate or madder red, and Indian 
yellow, used in {^amplification of the primary colours* 

Atteye critically nice wilLdiscern in every cobnita tendency 
to $Q0e other colour* according as it is itUluencedi>y light, shade, 
depth ordiluteness; nof is this the c^Se onlvrh the inherent 
colours ofqrigments, &c, but it is so also in the transient colours 
of thf^prism, &c. Hence blue in its depth incHue^ to purple; 
deep-yellow to orange, &t\ ; iu^s impracticable to realize these 
colours to the satisfaction b^jV^ritical eye,' — since perfect co- 
lours, like perfect geometric^Pngures, are pure ideals. My ex- 
amples of colours are therefore quite as adequate to their office 
of illustrating and distinguishing, as the figu& of an angle in- 
clining to the acute or obtuse, instead of a perfect right angle, 
or middle form, woi^'hp in illustrating the conception of an 
angle in general. *, 

Mr. H/s objections |§ the examples*of sedeZta^jy anjj tertiary 
colours rest upon similar ground. Thus purple* composed of 
blue and red, (which in its pe rfect hue should neutralize or ex- 
tinguish a perfect yellow,) mSkig^s, in the e^a m p 1 e Referred to, 
not any particular or indu>iduhtiint, but a class of tints, bounded 
on the one extreme by mke, and on the other by red: and thus 
also of the other colour^. The secondaries , purple, green, and 
orange, have accordingly been exemplified by intermediate tints 
composed of twjjof the primaries alternately ; and the tertiaries , 
russet, citrine, and olive, by like intermediates of these secon- 
daries ; for all these denominations of eqjours, as above instanced, 
are indications of classes or genera, and not significant of in- 
variable hues or tints of colour. $ 

The remarks of Mr. H. are however perfectly just with re- 
spect to Example of the Essay, in which^the neutralizing co- 
lours are contrasted, and consequently require such individuality 
of the opposed tints as may render them reciprocally neutra- 
lizing. 

The foregoing remarks upon the particular relations of colours 
Vol. 50, No.234. Oct. 1817- Q apply 
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apply equally 4 q their general relations or haxmonies * ; for the 
harmonies arc as infinite as thehu*^ andno owe is 

designed in the Essay than to geneiilfce barinonies: 

— the examples given of them, therefore^ like the former, are 
only indications of instances of classes. 

Mr. H. observes that the examples of the secondary col&urs 
are inferior in brilliancy^ those of their primaries: but it is a 
principle in j>ainting, to the value of which our great colourist. 
Sir Joshua Reynold*, has borne testimony, that the compounds 
of cotours are inferior in brilliancy , &c. to their cmnponmts ; 
because pigmeiife. being imperfect in hue, have a neutralizing or 
lowering ipl^each other, and a chemical action bv which 
they are ill general mutually injurious. 

With rdijbpct to the denominations of the^fertiary colours, I 
have already remarked that those have adopted do not express 
individual hue^or tintf^but generf%r classes ; and since the no- 
menclature of colours, m all languages, is confessedly imperfect f, 
and I do riot contend for tints or terms, 1 shall gladly change 
them for tp ore significant appellations, if such can be^jpmid;. 
but that f am not in error a||tt> tfie thing signified, ia* manifest 
from § 16, in which it is renviMp^ that blue predominates in, 
and gives its relations to, the yellow to the citrine, andred 

to th% russet” * ' '* ' ' « 

Tire use I have made of the double triangle in illustration of 
the relations of harmony in colours, in coincidence with Mr. H. 
is remark aide: yet, indeed, any trine jigifie migh thave supplied 
its place, though ik have long preferred it for its simplicity, and 
as best stnted N^he philosophy upom#hich the Essay itself is 
founded. ■ ^ 

To conclude, # ag* pleased t«|j|d that my system of colours, 
in respect to the^r particular rwMions, accords with the pre- 
conceptions of one so well acquainted with the subject as your 
correspondent appears to be ; and sin# my doctrine of Harmony 
in Colours springs as a consequence frorfi the same premises, and 
accords with the first principles of music, I anticipate, without 
desiring to bias his judgement, a like concurrence of ideas with 
that part of my Essay which treats of the general relations or 
harmony of colours . $ 

- I am, sir, 

^ 1 r Yours very respectfully, 

September 17, 1817. ThK AUTHOR, 

* Sfee iome excellent observations relating to this subject by Mn.Tred- 
gO^^‘Pbfi'’’Alag, vok- xlnu p.- 562. 

4|®effc BbU.Mag. vol. xiix. p. 49, On the Ancient Names of Colours, by 
T. |orstci*i esq. 

* XLII. ife- 
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XLFI. Report of tkeSekctCemmitteeappainted id comider of 
the Means of fonsventingtffb Mischief of Explomn from hap- 
pening On board 'StearH^mm*, lo the Danger or Destruction 
of His Majesty’s Suljects 'on board suck Boats. 

' [Continued from p. 18$.} 

Mr . George Dodd’s Mmdfinc&f 

W herb is your residence? — I reside at No. 8, ®jftw4-strcet« 
What is your profession ?— Civil engineer. 

Are von a proprietor of any steam-boats r~I have five under 
my direction. * • 

Where are those steam- boats employed ? — Two between 
don and Rich moilfl, one between London and Gravesend, and 
two between London and M^ate. 

How longwave they, ^orSby of the^|> been Jp:- use >-*-The 
Thames has been in use thfefe years. 

Where does that go? — From London to Margate : the Ma- 
jestic has beeh m use about twelve months, that goestpand from 
Margate r the Richmond, fromlM^don to Richmond; has been 
in use about fifteen ttionphs other two are new vessels ; 

all these vessels lie up in the wlnler. The Thames has not run 
from London to Margate during the whole three years ; she has 
run from London to Margate two years, and Whs twelve months 
in Scotland before f had her. I finished the Thames Margate 
.steam yacht at Port^^ggow in Scotland, and navigated her 
from Scotland to Dublin, and encountefld deal 

of bad weather, and fouid her most perfectly safe No material 
accident happened to the engine, which worked during the whole 
voyage; from Dublin I brought tfer round thjjp; L&nd’s End, Corn- 
wall, into the port of Londori.^ - #' 

Are all tlie steam djoats tliat ybti now have, or that youhave 
had, used with condensin' engines ? — They are. . 

Has any accident haj^cncd during the course of their being 
used? — The boilers of two have been injured bv the imprudence 
of the engine workers; but no accident of arty description could 
or has occurred to the passengers. 

What was the natuie of the- accidents**, that happened to those 
boilers? — -The accident was the partial coming down of the 
boilers over the furnace mouth, being pressed down by the power 
of the steam, in consequence of the engine workers not strf&* 
ciently feeding the boilers, and covering the flues with watfctV 
What are all your boilers made of ?— They are made of sheet 
wrought iron, riveted together. --1 

Are they cylindrical ?— They are not ; they are flat-sided with 
fiat roofs, and the others have dome roofs; there are at least 1500 

Q 2 • rivets 
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rivets in the larger ones 5 and I eonaider every rivet to be In * 
degree a safety -valve, as in all instances of bursting or tearing of 
this description of boilers the rivets first give way, and always 
give sufficient warning. : ' 

How tnanv safer) - valves have you to your boilers ?-One toeachr 

Is that safety- valve accessible to the engineer directing the en- 
gine ?“It is in all of them excepting the Richmond, and there it 
is tinder lock and key; the safety-valve on board of the Rich* 
mond is not a levir safety-valve, but they are simple weights 
resting on the safety-valve* the whole of which is inclosed within 
a box and locked up, so that no discretionary power is left to 
the man ivhO ;^^iP*tbe engine; I carry the key of it in general 
myself* ' ! ¥ * 

Do not you think in future it would be advisable, in order for 
the greater safety of passengers, tipt boilers should be provided 
wi# two safety- valvefg^one not aj^srible to the engineer direct- 
ing the engine^and an&tber accessible td him ? — I think that to all 
boilers there should be two safety valves ; the one which would be 
accessible to the engine-worker, should be loaded With the mini - 
mum of the pressure that the d ^^ e agineer saw fit that the boiler 
should sustain ; and that the (<Wfe>ch^|ould . be i naecessible an<I 
locked up, should be loaded equJP&p the ultimatum that he would, 
under any circiapstanees, permit the boiler to support. 

In a high prCT&ure engine, what is your opinion of the weight 
that ought to be placed upon the safety-valve of its boiler ?— 
That in a gifkt measure is conjectural ^ hut for my own practice, 
I certainly should not aiftow the safety-valves to be loaded with 
more than half the weight which I had^eviously tried and found 
the boiler was capable of supporting ; all my engines are low 
pressure ei%ines,%nd the weight ft 011 the safety-valves is re- 
gulated not to e'^meusix pounds Ntpbn the inch. 

What is the reasoq that lW%ave .adopted, • in your Steam- 
boats, the construction of boilers wAi flat sides and ends ?— - 
Because that figure gives the greate^ cubical content in the 
smallest space, and compactness of the machinery and the boiler 
is a desirable object in a steam-boat. 

, Is it your opinion, that such boilers properly constructed, and 
of sufficient thickness m|he plate^bf wrought iron, may be safely 
used on board steam-boats having the low pressure engines? — 
Must ffecidedly so; ^consider each of my boilers capable of 
sustaining a pressure of fifteen pounds upon the inch, but I never 
work to more than six pounds upon Hie inch. 

Are those boilers so constructed, that the water entirely covers 
tlfe tube hi which the fire is made ? — In the Richmond, the fire 
is surrounded by the Water; it is the case also in the 

MjyeStic; but in the Thames and in the new boat to Richmond, 
■iW*:' ' and 
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mSlemhJBculs. 

send the nevTboatto Grwresend, they ere what we call open fur- 
imce mouths : utider the furnace mouth I place an ash-bole of 
cast iron, lidded ill day a^ upoa fire-bricks. 

Does the water in the boilers of this latter construction come 
to the upper surface of every portion of that iron^ the under sur- 
face of which is exposed to the fire - 4 t does, 

If you are acquainted with any accidents which have happened 
to steam-engines, not under vour own direction* be pleased to 
mention what they were and how they happined recollect 
the boiler of the Caledonia London and Margate steam- packet 
bursting at sea, by the forcing out of tliree of tpe fi^ets over tlie 
furnace mouth, which extinguished the fimflfa pro- 

ductive of anv injurious consequences to any ofthe perso nson 
board ; and the ffcrk and Cove packet-boat in Ireland, with 
250 officers and soldiers onjmprd, hurst her boiler whea lying 
alongside of 'the transport tlht was readying llie* troops ; the 
bursting made a fissure r opening of rime inches by eighteen 
inches; but theateam which escaped did no injury either to the 
persons on botm br to the vessel, nor do I think under any cif- 
qumstance^ pf the buretingp^ji^TougUt-iron boiler at the low 
pressure, tbit is, the moae than ten or fifteen 

pounds to the inch, that the which might be suddenly let 

loose or disengaged, would ha# power sufficieuUp raise the deck 
of the vessel, or to injure the parties on board* 

Supposing an engine upon the high pressure principle to have 
its boiler, made of wrough^iron, with the furnace pasiring througii 
water throughout its whole length, aud^t%£ boiler to he provided 
with safety-valves properly adjusted, 60 $$is to prevent the steam 
toeing raised to more than half of that pressure which the boiler 
is calculated to sustain, shoql^fHwt then hpiaany apprehension 
of ill effects arising from the^seolisuch an%ngine ?-— Certainly, 

I should still consider them WMlrdous and ffahle to, very fetal 
consequences 5 for all boaters deteriorate % work, by time, and 
by oxidation, and what d^ht he proof at this period, at a future 
period the boiler might be incapable of sustaining. Besides, all 
boilers are liable to casualties, and in ease of any accident which 
might suddenly let loose or disengage the steam of a hjgh pres- 
sure boiier f the steam itself would have^ufficient expansive force 
and impetus to destroy any vessel. I have known instances, as 
I have stated before, of low pressure engines bursting, where 
they have doue no injury; but I cannot conceive it possible that 
steam of ten or twenty times greater force could be let loose into 
tiie engine-room without creating mischief. 

What is the average price of steam-boats calculated to ^epnvey 
passengers ?«— The Richmond steam -yacht cost, in the first in- 
stanoe, including the engine, 1800L the engine itself cqetabdut 

Q 3 10001} 
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1000/* ; the Majestic coat about 2060/, und the engine about 
2000/* more ; the Thames cost ^500/. including the fengine, at 
about 1200/*; the new vessd that I built to go to Richmond, 
the bull and joiners' work cost 750/. and an engine of fourteen- 
horse powfcr* and apparatus cost 11 70/. ; the new Gravesend 
steam-yacht, the hull only has cost 750/. atvd the engine, 1370/-; 
but there will be various other expenses before these vessels are 
finished; Jv ■ * 

Can you tell what is the expense of the boiler alone? — I have 
just got a new boiler from Messrs. Jess ops of Butterley, for the 
Thames steaxn^y&cht, and 1 pay for the boiler 215/. 

What addit I Expense do you apprehend is incurred in a 
boiler of these dimensions by having it of wrought iron, beyond 
what it would cost if made of cast metal ?-4|jever having had 
any cast^iroa boilers, I do not fe^j^nyself competent to give a 
satisfactory ail^er. ^ f "' : 

What additional expens e would befSuuirred by the addition 
of an additional safety-valve? — Thatwoul depend upon the 
dimensions of the safety-valve, but in general thee additional ex- 
pense would be under 4/. S ^ 

You mean that each safetynM^cos^lbout that ibm ?■— -The 
most costly of them cost about sunt. 

Did you everjpply a mercttiriaffube as a safety-valve ? -^Ne- 
ver : I have to eieh of the boilers a mercurial barometer, that 
operates as an indicator of the height and pressure of the steam. 

Whereabouts is the expense of that iproineter ? — 1 do not re- 
collect, but certainly no$piore than 2/7^ ■ 

Did you see the Norwich steam-pai$set which exploded ? — I 
have been on boafd her, and performed a voyage with her ; I 
went down with #vfow of piprehaafog it ; I went down for that 
purpose twice. j$S *‘ • ^ 

What was your rea$pn purchasing it ?— Because it 

wa&a high pressure engine, and liable# the accident which has 
sinc6 occurred. # 

Was that your sole reason ? — Yes ; I went a second time with 
a party of German gentlemen from Bremen, who were anxious 
to make $m immediate purchase of a steam-vessel ; and they also 
declined to purchase that or any oPthe boat* upon the river Yare, 
solely because they had nigh pressure steam-engines on hoard. 

Did you examine tfo| boiler which exploded when you were on 
boterdebe vessel at Norwich ?— 1 did. . , - 

What dpinion did you form respecting that boiler ?**— I thought 
that it was injudiciously composed*, as I found that the barrel or 
cylinder of the boiler was of wrought iron riveted together; of 
tndt I approved, but I found that one of the ends was a 
flat plate of cast iron, and as these two metals under the same 

degree 
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degree of heat have differe^degrees of expansion, I thought it 
by no means a perfect and ^ecure boaer- v 

Had you any opportunity of observing the boiler, so as to form 
. a judgement whether the casi-ircfti end was of sufficient strength 
to resist the pressure of the steam ?-M had no such opportunity. 

Had you any opportunity of observing when you were aboard, 
whether the steam wa 9 properly regulated ?.— ¥e$f I found that 
the safety-valve was pressed down by a lever, «nd when l first 
went cm board, the steam was so high as to require the weight 
near the extreme end of the lever* My opinion respecting the 
insecurity of high pressure engines is. not formed in consequence 
of the late accident; for on the- 3d of M 

to write % a Mr. Rawlinson, who had applied^ to con- 
struct a steafn -picket for his friends, I concluded iqy letter with 
these wordvS ; “ Is it inteu^d to have a low or a high pressure 
engine? if the latter, I decline having artfy concern in the 

business, as they are atl|p^ with danger in any situation, but 
especially so in^^steam- packet, where the lives of all on board 
would be at^ft|percy of the sobriety and attention of the en- 
gine worker/* 4 . -V--' -V'-T 

You niein of oours^po ^ Mp p'iat they would be so if no pre- 
cautions other than t nofee w{feh have hitherto been in use were 
adopted to prevent it? — Certainly; 1 nllud$*to high pressure 
engines, as they have been hitherto usually arranged. 

[Mr. George Dodd was again called in on a future day, and 
examined.] -W. •?$*«§ 

Can you inform the? Committee, p^-give them any general 
idea, what amount of capital is vested^ steam-boats ?— I have 
been on board and am acquainted wit%^fvventy ; and know 
that there are more than f^jpy^jjpreat: B^taln ; many have cost 
50U0/. others (iOOO/. andlooe on-the Things above 10 , 900 /.; 

I consider a fair average to bM|600/. each, Wnakiug -tire vested 
capital 140,000/. Moj§gof them are nlted up- with peculiajr*ele- 
gance and accom morion, and the furniture and decorations 
alone form an expensive item; they are also very expensive to 
maintain, especially on tho/fhames, by reason of the great? cost 
of coal. They are most numerous on the Clyde, where they 
have been productive of essential benefit to the general commerce 
Ymd traffic of Glasgow, Port Glasgow, Greenock, and the neigh- 
bouring country. /v ; 

What description of engines and boilers have the steam-heats, 
you personally know, or with which you are personally ac- 
quainted ? — All I' know have low pressure condensing engines, 
and wrought sheet-iron riveted boilers, except tire remaining 
steam-boats between Yarmouth and Norwich, and one in llbl- 
land, built at Yarmouth ; and they are high pressure engines* 

Q 4 [Mr. 



24 8 Report oftke SkteotCommittee 

[Mr. George Dodd was again called in and examined.] 

For what purpose do ym attend ?WTo produce a new safety- 
valve.-. ■ v - " 

What are the advantages attendant on the safety-valve which 
you have to offer to the Committee ?— 1 propose to the Com- 
mittee thevalvel now offer as a second valve, as it admits of 
being loched up so as to be inaccessible to the engine- worker ; 
it prevent# the possibility of hta obstructing its action, either by 
going into the boiler when the boiler 19 cool, or under any cir- 
cumstances whatever.-*- [The witfress produced it.'] 

Is there any provision against the valve adhering in any part, 
so as to prevent ks aeration ? — There is ; the safety-valve has 
not a -ccmblll^bcetom. as is usual in most safety-valves, but has a 
flat bottom resting upon a flat circular ringj ||ie steam escapes 
from the sides of the box tbrnugh^perture* so constructed as 
that nothing cab be inU^duced to its action. 

Mr. Richard WrighW Evidt jjgg^ 

Where do you live ? — At No. 62, Blackfriari^^ad. 

You are an engineer? — Yes.,< ;5 . f- :■ 

Do you know the cause of the cxjjfosioiisf the Norwich steam- 
boat?— I do not know it beyoncfifftis f that I know that the 
pressure must have been more Iharr Seventy-five pounds, hating 
seen it worked # that pressure. My supposition is, that the 
man must have had it a vast deal beyond that, for there *jwas no 
appearance of the boiler giving way atjjjpt time, and it was only 
a short time previous to«£jhe explosion Itself. 

Has anybody iitfor inedwbu , that to fch df knowledge the safety- 
valve of the enginejvas on that day,, or on any other day, im- 
properly loaded but they were frequently in the habit 

of putting an addit^rffl weighted the valve ; this man in parti- 
cular in both the boatsjwhich he had occasionally worked. 

Di you k»f>w any tnfng rcspectingithe construction of the 
boiler ?— The boiler was eight feet long ; % cylindrical boiler four 
feet Jwo inches diameter ) it was first made with an internal an- 
gle iron at one end, and an external angle iron at the other end. 
In consequence of the internal angle iron having given way /a 
cast-iron end was substituted, which certainty was not done in a 
manner Which 1 should have recommended ; it might have been 
made safe certainly ; any boiler might be made safe. 

Do yon attribute, in any manner, the explosion of that boiler 
to that particular alteration ?— Not at all ) the end, as altered, 
appears to ine to have stood more than the end previous to the 
alteration. 

What pressure was the boiler originally calculated to sustain ) 
—Forty pounds to the inch. 

Which 
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Which you, as an engineer, rewmiweud to beiised on 
hoard steath-hoit^ wroltght-iron dr eWMron boilers ?— f think 
both might be used with equal safety? hut that in provingthem, 
they ouj^it to be kept under the presstire a considerable : time, 
say a quarter of an hour or half an hour j sudden pleasure may 
cause flawa^in a boiler, which may give me -after* 

wards | but if under pressure considerable time,yo&might see 
the action of it. : A ■ 

■ ^ >f ; .<3 ' - -T *e*H- :.•• •' 

Mr. John Itrei&'ER’s Evidence. 


Where is your residence In Cornwall Piace^ ^ 

What are you? — A sugar* refiner. ^ ■ r * 

Were you acquainted with the circumstances attending the 
explosion of the engine at the sugar-house in Welldjose* square? 
— I was. \ 

Be so good as to staygplpi ? — I ha^attend# from time to 
time during the whole pefe^l of the Construction of that boiler, 
for the purpow|o£ boiling%gar bv means of high pressure ; it 
was necessary u^hould have a pressure of from siximd-thifty 
to five-atid-fort^ founds to an inch. I saw the boHer when the 
bottom only was put antM was at that time informed that 
they fold cast the dome 'parifflpit, and that it was not sufficient, 
and t&at they were casting afiottter. Some tupntlis afterwards 
I attended, and I found that other placed tlieire. I Haw them 
at work* and as I went in, Mr, Haigh, who was the engineer, 
told me they were boiiujjgypt eighteen pounds an inqh ; to which 
I replied, that must he impossible ; wq.^ve never been able to 
boil at less than six-aitd-thifttv. Uptin which I went to the 
gauge, and I found the index qf the gauge ^Handing at five* 01 
six-and -thirty. $>. • '%r ^ pV: 

What was the nqgpre of tbs# gauge ? — ?^h^rcurial gauge, in- 
tended^ an index. I said, Surely ycai are mistaken, thijs is 
six-and-t|nrty.” 4t Oh 1%>,” he said, * that meanf eightqJfow M 
In consequence of whicfl| I took an opportunity <>f measuring the 
gauge, aid, found the gauge to represent inches, by which I 
knew they were in an error# 1 measured to convince them of 
the error, but failed, and could not convince them of it till the 
day after the accident. consequence of complaints from 
Constant, the Frenchman, in whose house it was, that it would 
not do ks work, and bis fears in pressing it on to do its work, 
the maker of it became anxious’ to show that it would, and a day 
was appointed for this to be done. Constant, at three o’clock 
iu the morning, began his work, and continued boiling till about 
eight, but boiling with a great deal of difficulty, because he was 
afraid of putting the engine to the pressure he required* He 


gave 
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gave it up ; he said he would boil op more, and the men m at- 
tendance, who belonged to the engineer, went to fetch the en- 
gineer. He and his men came down, and persuaded Constant 
to have the fire lit again* He consented, after a great deal of 
difficulty* and went to another pan in an adjoining building, and 
there he was at work when the accident happened. ^ They were 
urging the steam, and actually had put an immense weight upon 
the lever of the valve, so a$|$i I render it totally useless. This 
was ascertained by a Frenchman^who saw it, and who stated to 
the man that he was doing mischief and doing wrong. He was 
told to hold his tongue and mind his own business ; that he 
knew his busingp, and they knew thbirs ; the consequence was, 
that immediately afterwards it blew up. After this accident, 1 
went every day to the ruins, for the purpose o£ satisfying myself 
of what had been the cause of the bursting ; ; and l saw the ex- 
cavation untlt*|he pa$£ of the bo||^^ which was of east iron, 
were found; knd then finding pa^^T this boiler in different 
places, the seat of the boiler bring wh&e it ha^Jheen placed, but 
the rest scattered about in different directional measured the 
thickness of different parts of it. The bottom of it was tw# 
inches and a half thick, the uprigltt sides* of the bottom one ipclv 
and a half thick ; the lower pSpbf the dome wasseven~six- 
teenths thick* and one of the parts at which it must have burst, 
and where the boiler was completely defective in the casting, 
was less than the eighth of an inch thick; it was not thicker 
than a crown-piece : the wonder is th^it stood at ail, not that 
it hurst. I am sure I Ufyer would have* gone near it, if they had 
not assured me it was fchfee inched thick- in every part of it, and 
i was over it repeatedly. 1 apprehend the cause of that bad 
work was this; that the man was his own founder, as well as an 
engineer, and haylbjjjf made the thing in Ip own house, it was 
his interest to patch it up in the bSst way he could, and I under* 
staifU it was actually patched. ^ # 

Were you enabled form 6 any judgement to what pressure 
the men had raised their Steam ? — I could not form apy ^judge- 
xnent of that, but I understand that it had been seen at forty - 
eight. 

What pressure was the boiler originally intended to sustain ? 
It was not intended to be worked above forty -five, and was ordered 
to be made to sustain the pressure of a hundred pounds to an 
inch ; the whole house was blown to pieces, which, l apprehend, 
arose front the fi gments of the boiler striking the story posts, 
by which the support being taken away, the walls fell inwards. 

Do you know whether there was a second safety-valve to this 
boiler ?— I do not think there was. 

Mr. 
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f ’ /:■ , ^ : ^ 

Where do you reside ?— At Oxford. 

What is your profession ?— An Engineer* 

Are you acquainted with the construction of steam boilers?— 
Perfectly so. ; ^ ' ;;V •■' 

Will vou give your opini^rt 'p^tO' the comparative merits of 
wrought and cast iron ?— § can^pt conceive as to the safety of 
the two, that there is any difference 'whatever,* Wheft the steam 
is used, as it generally is fSr'high pressure engines, to forty 
pounds to the inch. If it was required to make the strongest 
boiler imaginable, I should consider cast iron preferable, because 
there you can get to an unlimited strength of resistance wrought 
iron you can only have of a certain thickness. 

Are you of opinion, that-** boiler can be made of east metal, 
free from all irtperfectioi^tir the substatffce of metal itself? 
— No j I do not imagiim|tfoat it can exactly, but ay the same 
time it can be l^certainld whether it is so^or not before it is 
used. -^0 \ " 

Do you mean to say by that, that you can bv 4ny pressure say 
that it is free from implrfeffl|||i8; or do you mean to state, that 
it will only sustain the preSSjp that it is calculated for?-— When 
l>oileihs approved, they are geiifirAlly proved |o or five or 
six or eight times the pressure intended to be put an them. 

But still, though they bear that pressure, they might have 
those imperfections r — Certainly; but without those imperfec- 
tions, they would sustain* perhaps, fiftv|imes what is wanted. 

Are you then of opinion, that the prodf arising from the pres- 
sure of cold water, is sufficient to ascertain the safety of a boiler 
which shall after wiWls be e^pdaed to thS^tptfatiofa of fire or of 
highly heated steam? — PCrfeply so; because I imagine it is a 
great deal stronger when heated to the extent steam will heat it; 
cast or brought iron is JfcMts greatest strength w r hen it is arSOO 
degrees of heat, which f believe has ngver been strived at yet by 
steam"; 

Supposing the interior of the cast iron to contain cavities, by 
which the thickness of the ektenal coat is very much diminished 
in those parts, and that thoie parts shall be afterwards exposed 
to the action of the fire, do you apprehend then, that the ap- 
parent thickness of the boiler would be any sufficient security?— 
No ; by no means. 

Have the boilers w hich you have been accustomed trf use been 
furnished with two safety-valves or one only?— Two, universally. 

Has either of those been locked up from the engineer ? — They 
sometimes have and sometimes they have not; I should imagine 

two- 
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two- thirds of them have been locked up, but I canndt exactly 
say; one is always exposed/ V 
Do you think any greatsecwfty is produced by the operation 
of a mercurial gauge, as a safety-Talve ?^ — Certainly so. 

Are you of opinion, that by tte adoption oftbose precautions, 
high pressure steam may be used with safety, either with wrought- 
iron or cast-iron boilers ? — Perfectly so*# >r'y ,/• 

In case by accident of Hu* explosion <tf a boiler— which woaW 
be attended with the greatest mischief, % cast- or wrought-iron 
boiler ?— I should imagine the explosion would be one and the 
same. * ,-• v % 0 * 

Would not theeast-iron boiler be more liable to burst in frag- 
ments, than the wrought iron? — I have never seen it; I have 
seen several cast-iron boilers rend, but ueverSexplcrfe. 

Would not wrought- iron boilers rend? — Wftugtit-iron boilers 
rend also. It appears to me it is not %pp the pressure, but from 
the heat where the water is kept froth* tne place where the rend 
takes place ; Ineve? saw a cast-iron? boiler that had exploded* 
Supposing two vessels, one^of cast iron auditme of wrought 
iron, of equal dimensions, which have no escape-valves at all, to 
l>e burnt by the ^xpausivc force of d^amf from which of those 
two should you expect the greatest fplchief to arise ?-r-From the 
cast iron. ? % : 

Bkunton's Evidence . .$,>? 

What are you, «nd where do you reside? — I am a civil en- 
gineer, resident at Birmingham. / I; 

You are a -nmittifacturemf steam engines ? — Yes* ,f - 
Have $ou ever manufactured any steam engines for boajfc ?*** 

Have ..you any thing to communicate to the Committee, for 
thgir^mformation , respecting the best construction of the engine 
or duller, to produce safety to passengers on board 1 

have, during the course of uif experience, made sev^pid high 
pressure boilers, and in tufting my attention to that, in- 
duced to examine what had been doi$e before me ; and J» think 
we have. accomplished the object, in making a boiler, which 1 
apprehend will become useless before it becomes dangerous** 
Are you acquainted with any instances of the explosion of 
steam boilers ?- — Yes, of both kinds ; 1 know of one which ex- 
ploded at Hunslet, near Leeds, whilst I was withfo half a mile 
of it ; it wav a low pressure boiler; the cause was the weakness 
of the boiler, and the effect was, that all the windowbjof the 
neighbouring manufactory, which were of lead, were tom out,, 
and there were a great number of the work-people scalded* 
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Was the ^plosion of tiia# Mter <wing$o the weakness*# the 
metal, or improper eofisnpnc*^ fmm the 

weakness of the metal $ I caisnec answer that question exactly. 
It was a cast-iron top f it tvas th$ upper part of the wrought 
iron, joining to th# cast iron,tbet g4ve way// Another instance 
was at Shertiff-hW colliery, where jthe boiler was projected over 
the engihe4ifliise ; there wa* v -^% Alb©* damage done, excepting 
breaking a capstan. ; -* .* • « 

What sort of boiler was 4 round wroughtdrcn 

boiler* Another in^nce v^ 4t the Sundry near Stourbridge, 
where the boiler burlted/lnd Prie iqj|n was Killed. 

In all the 'accidents you know of/ did they arise from the im- 
proper construction ©C the boiler, or from the ignorance or mis* 
management of thef, engine-man ? — 1 have no doubt that either 
the one or the other caused all the accidents that ever hap- 
pened.' v. • 

Are not common oi*Iow pressure engines often used at a 
higher degree, <pf pressure than was designecLby^he person who 
constructed thelboiler ? — Yes, apd particuumy In steam-boats. 
I have had more than once occasion to correc^lh&t, or to re- 
monstrate with the engine-man. I should sa^ 9 thiit this danger 
is considerably increased, fern a number pf tuebqUerson board 
the steam packets having large Jptt sides. ^ 

Do not the engine-men, in many cases, increase the pressure 
of the steam in the boiler, although it be o£ not additional ad- 
vantage whatever in increasing the power ogihe engine ?<— -Ye9, 
I think (may say so, if applied to the low pressure engine or 
condensing engine. The additional force of the steam subjects 
the dptee to a number of inconveniences. ... ^ 4 

Have you been concerned in making boilers for high pressure 
engines ? — Yes. . p: 

Do you think that boilers for high pressure engines eag ..-lie so 
constructed as^to become useless before they are dangerous^i3i*es. 

Upon what principle ? — Upon t%^principl#of having tlie 
exterior, par trf>f the boiler independem^bf the flue, so much so, 
that while the flue taanjugj&i by the current action of the fire, 
the exterior part of the bomr remains, as to strength, unimpaired ; 
and I conceive that a boiler thus formed, when the ike had been 
word very thin, and then exposed to a greater pressure than it 
could sustain, the thin parts of the flue would act as 8© many 
safety-valves* From my experience in regard to these boilers, I 
know that when they have been worn for some time, you cannot 
have them tight. 

You are speaking here of boilers constructed of wrought iron? 
— Yes; I apeak of them because I have so constructed them; 
but I have no doubt that cast-iron boilers, if constructed upon 

the 
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the same ftw± may bejnade equalty strong, having the outside 
of cast iron <tf wroughfciron* would do the 

same thing* . • £? v v: 

Osyon, from ^four ^^.experiei&^r fcefieveit possible to con- 
struct boiler whi§jb will bear auexpansive ..jface^ : 6Q& pounds 
m an inch } — Yes| accordiggtomy experiefi|e, 1 have taken a 
good deal of (^^ad^btriron 

plate* -and according UMtb^t ;4j|tave made wroiight-irou boiiers 
that would bear JOO psuhids* upqn an indh. 

Wfeat ^4egre^^0miire Iktyejs 1 
worked with ?~ Stc^ boil$$s hawbeipwc 
pounds upon sm inch, and previously to 
have b6$t trigd^vith 150 pounds to an ir 
Are you then of opinion that there is 3 
strutting the high pressure boiler of wro 
manner as to make it perfectly safe ?~«r^ r es, I amuf that opinion, 
that the boiler may be constructed of Wrought irdfi, with perfect 
safety, at a .pxftviup W fifty pound% > 

After the Ikrilfr is property constructed, do you apply any 
further safe|u to k? — We adopt two safety-valves, one in 
an iron bcnciiSj^iL lock and key, and that is only at the control 
of the proptbHfwr^lind the otjyer is%pen to the* engine-man; and 
we also etr^pluy a mercurial gs%e as an inverted siphon, which 
in tbe^wil^tke steam being stronger than tire mercury can 
will be driven out, and the boiler thereby 
relieve itself* ||^ ** 

00 you consider this mercurial gauge in any other |ig| 
as an additional safety-valve, or as a contrivance foy*r^* 
tice is g^ve^ pf the pressure growing too high ? — In 
respecte^t employ it ; ^consider that in both those tw^points 
of view m is useful. -* * ••'• •• - 

of opinion, that if the common safe^'-valv^Ae^ro^ 
§ teli the mercurial gauge may be diseased vf^ j wheii 
| aayipropeflyidapted, J^|eiMS^ilfficient in numbe# and|fi^pnty 9 
and one of them complicity secured frotnvthe intermeddling of 
die engine-man ? — J should think i^odldhe safe; 

What do .you think respecting tfeScomparittive mischief pro- 
bably to* arise frhm the bursting of a high pressure or a :le%^|h , es- 
siire boiler ?^In the high pressure boiler the injury mmld be 
done principally bv the fragmcnt^rojected ; m the Ipiv pressare 
boiler, the mischief may arise chiefly from the hot^iter and 
steaany i 1 mention two instances in illustration ofi^his $ the 
first, of a tow pressure boiler having given way in ||^ 
when a stream of hot water was projected against the engine- 
man, causing fats death ; the second instance wa& of/a'high'preH- 
amli^er^jft which a hole was suddenly opened, the water pro- 
jected 
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the fragments from the ir<H& boiler would be, for any tfe^g 
that l know/ e4^Hy ^tru<Mve either ^fth a high or with a 
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low pres#iire,^ r 

What hyui^dopn &id$SM 

of a high ^^re hoiler ( ' 
ceiye th#f jl|ury would be more 
fragmeutCbeing larger J*forji/ 
iron boihl|svo^J«)E 
boiler.'^ 

Duyou apjwehend|||hat a wroughSiron toiler wonjd bnrstin 
the same matter wk$p? cast-iron boiler; I ine^^wliefiber the 
manner of bursting Ufohld be the same r — Yes, I n|pkit would. 

Supposing that^fip-iron boiler to be burst b^ the expansive 
force of the steam, does i^ustially rend, or go into fragments ?-— • 
Cast iron will go into fragments. j* ?»y 

What would be the elfect^f the same fffrc^ufei^h would pro- 
duce explosion upon a wr oil ght- iron boiler ability 

is, that thefe would be much Agger fragments^ jjfc wrought 
iron boiler f — perhaps only tyvp. a**®? 

Does not the greater tenacity e%&he wrouj 
fragments from being carried the same 

the cast-iron boiler bursts ? — No f t presume, tlii 
iron boiler Am sts, whatever fragments there 
pletely Arched from that boiler, and they v^l go 
as tnnt||:i|ischief as those of a cast-iron one:** y 

■ Arelp^fragments separated from the vv rough t-irpn 
expfcwfippti tlie same manner ns they areJVom a ca^-in 
— Yes p they would be projected with eqjUal force, 4m 
circumstances. When 1 say that the wrought irdai wi 
am opinio%that a part of it may be projected: 

immediuteeveto fhe circumstance of one part of n|beii _ 
rat^-^||fchalbthe one jiart wo|^i|i 0 §s|t , '' e ^ WitB Vv ai muc||i 
lenicfr^pie cist iron the wtoiig^phon. 

.; Is;itb||p not a gr^plA^abiiity in the wronglfMron.^||^ 
rending* and. not sepmatiri^lnto fr agi^ents ?— I jjdiow that one 
wroug^t-lron boiler buig$ with a high preslure|*teatii j 
fragment, the largest piece, was carriefeo^hef$to i|) 

ft >\> : 

Was th|^a p|p^of the wrought iron \i.y- 4 

Have you any thi ng^ to add to that parfc&of your atteiver *No. 

You have said that the boilers which you manufacture, are 
generally made of wrought iron f w hat is your reason for pre- 
ferring the wrought to the cast iron ? — I \yp& induced from the 
examination of several cast-iron boilers, which I found cracked 

or 
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or bioken ft th* totNN^M o$W*^frlwe$i?Sij my opinion Jtfrttae 
from the «t>d e xpansion ft the exterior part 

of boiler j this nfftpael fW»pertl|t#l5^'i6tesei3 by * Quantity 
of tft&l# at idl<mMMr>ujKte* the tim, 5t^ 'V<m?p*ps«itl« of tower 
temperatuie thW^m?wteef *£*# the wm'mg the 

‘nppet^wt <*#> tri^fcriUqM&fr.ln 9;|iiit^^tio(han the 
unde* part of pinch 4a wy opi __ 

"* ' ease of 

ia pre- 



utm ntjuded' 

l V «ikh« A - * 

idwctr 
la a 

be usbd «n js»«n* 


istance htriuce&oie to] 
hajytmtplaped or “des**^ 


pfu iioA 

-j-.- «si. *t fety t° the personate boar$} A 

fcjUfO ^b fg^f'on boiler ? — A u rought^S^ 4 »oilet,*pttif^ly con- 

mi saf^-valves would vou recontteud to be placed to 
boilers on board steam-boats, to insure the greatest safety, or to 
guard a^alqst the bgjJeiS exploding - I mean as to tiuiftbejr >•— I 

der 

as not to 

engine 

Ha# 
c 

4»4**N 



o safetv-\dt#s 5 the one to be plfceed un- 
:ev of the piopnetor of the 1*0^1, io secured 
edible to the » engine- man 5 arid otre which the 
usual control oh A, 

tog to rfre^nrhend with apgard to the parti- 
jb of the<^ 4 tfety-valves, so as to injure their 
iant operation ^ — i would reeotnmetpj the valve 
quite s<\ which 1 appr< bend would be less 
led by the ddhrcmi of tunperatuf^t^Vbich 
W»d tli^sent might occasionally be subject* * 


k#e not any 


ptfee such a safety -vabe would not be lial 
touch frict»<j$^ — As little incften as peih 
mg paitnularK to suggest^ 

[ Io l»c it>nti iuuI J 

. A»l. 

• — _ iSr - 

r ouzotUa! mm* 


«f= 


4 Mcf Wj$ 


SON 41 , fcsq. 

" 't 


, F p the works of mctlgjpaf friers, it a 
^ayMteipplP Ifue been made toconstiuct hori 
i«^on a^mnciple as wouitfgive ther^ stf 
for pprpdses ; but |diat th|&c 

failed • ^ "* i h * \ fo* * 

kin <k of which $e ha^nysafcoof 




Commu moated by tin* Author, 


lireied 


UVeredi fran a spa gft,« 
struck in a drreciit 
TbostwfcWh 
*heel In 


'♦*N8N«1 Wa^***? be 





e4ifmio;n<i, tmi st^l%h tangle* The 

jfr poufed frorya spoilt into the top md 

iwies^rmis^ the hdtefe in the arms, with a mkA (W^- 
tug to depth $Mfelow the surface of the the 

arm^ are forced harvard*, and a letiograde motion it glifet* fsO 
tin? wheel. * * * / 

3* la the yeai 1797, a patent was takgp nut b|^r* Robert 
Be&tson, for a method of jemistiucting TOruuriRwLl4fli^ to srO 


Beatson, for a method of 4r(>tistuictin^ to gO 

either byyyimior water The uiachuie*coim$tm^p»r rect- 
angular ft<imes W wing*, lauding at right angw 'Other 

on an uptight shaft. 'Die floats, winch consi$^^^&^hiii light 
substance, are fiKjpd m tiie (i .mws 04M pcudied^W(^fmh horiflson^ 
and are ^constructed, that u henfljev face the current 

of water, they ate shut, and filf up die i\ holJ^nM^$ithli) the 
frame | btifcon the opposite side, uheu they ^t ii^MMSirMt the 
convey are open, and ptrnnt the wn|p|pr ^p^^’pass 

TC^^^rhine, as a water-mill, was intended to a^ul^p^mr^ 
rm £^pffl ** r > t,r by the ebbing and flowing of te 

Thdp$Mtte.n to be tin- piincipnl hinder of hori^odtjMwfSt^b) 
and! ^4p%thc nature ot the prim iples upon which it n 

evident 4 tMr powers must be \erv small. f '(,/ ifflkMto, 

It feeder ampler', that many are in use on tli<^^yMp|M 

EurupeJ . * *'# ® $:$*>', ™ ' 

An | ><*$bn of Patent ftoiizotiial 

, if*** and, 1/ kiPrmptes oJi/> Action. 

A:«*iilax wall, in th%form of a hollow cy]ind 8 t^ffl^pjt^f 1 (» 
p< : 6 #rtistaSM?. position on a lioiizontal plane. 

’ Tfcwrtwtife s$e of the cylipder, at*the bo$top$W^_*Mlct- 
angttiac «“4r »" .passages are made, th* sides of which jMC’per~ 
pendJcalss - 'fa the bas4 or bottom Of the cylinder, ami the length 
of each about four times the width. Fig. lj lHatt IVt 

TbC|%#s^«' nr cuts are madg"quite ropnd the 
and so ttri^muach other, that the sectionsarf their sides wlfhta, 
make an aeiile angle, and leave, between each two. ft sohdpatt 
Vd. SO. No. 334. Och 1817. R hi 


Europe: 


angttl«« 



$$8 A short Account of Horizontal Water -Wheel*. 

in the form of a wedge, the edge or which u 'perpendicular to th* 
base, so that a hne d^n frora the centre of the wheel to it, will 
form a right ingle with that ride of the ent Which faces the cen- 
tre. Fig, 1. ..?■£ ; = *• 

Within the cylmderj&piaeed thehorizontalwheel, with floaty 
and a perpendicular axia or spindle, which turm oil a point in 
ibe c^itre. ■ : : -f *' ’ . 

The itfatft angola* planes, fixed roimd the edge of 

the wheel in plane^oas^i through the centre, and perpendicular 
to the plane o^ Their sometliitip%reater 

than that of a cilfcf and theie breadth rathef more thin its width: 
also their number may be about three times the number of cuts. 
But for the purpose of obtaining the most regular motion, the 
numbers of thf cuts and floats ought to be prime to Cadi other. 
Fig. 2. 

The cylinder is surrounded by a reservoir of water, supported 
by a circular wall, whjgh, in low falls, may be equal to its depth. 

Jfe, " ■ 

The reservoir w filled, from the canal or river, by a stream 
flowing through a head or slit at the top of the outer wall, and 
at the be^toih, y |lm wa^er flows through the cuts PP against the 
floats, and tjtfrns me wheel. Figs. 1 and 2. 

The width qjf tji® cylinder within, RR, is continued downwards 
below the floats FF, to a depth sufficient for permitting passages 
to he made under the reservoir, of sufficient capacity to take away 
the water &9 fast it enters the inner cylinder. Fig. 2. 

The passages v at the bottom of the machine, showing the 
escape of the water, appear in the plate, for the want of room, 
to occupy only half the circumference, but ought to be continued 
quite Fig. 2. I 

1» fig t 2, where part of a perpendicular section of the machine 
is presented, the passage of the water appears to be only on 
on#|||de, but the opposite side is supposed to pass through one 
of the solids which supports the reservoir and wall. 

The wheel, to about naif the radius, is open qfljite round the 
centre, for the purpose of permitting the free passage ff |he air; 
(this, in; $, large wheel, may be much more than half;) the re- 
mainder is solid, quite round, and curved or dished on the under 
aide, far the, purpose of turning the water downwards, an<^ pre- 
venting it jfrofcn rising above the wheel, as it passes from the 
float, ih a thin sheet to the centre, where it format head, which 
by its pressute facilitates its escape. Fig, 2. 

According to the manner in which the floats are fi^ed in the 
wheel, Amoy ought, in the figure, to be invisible; but are made to 
appear, for the purpose of showing the nature of the action of 
ttovwater against them. Fig. 1. 

^ To 



tfskwtm 259 

To ind what depth ' b«j' -HHKrill 

be only rac^sary to know the brl^itih atnd ^ptR of 
through which the wuterflbfrs into J$e reservoir, as th& same 
quantityirmst pass I^th plae^ in the same tijne^ ,v/ - 

The perfe^tioitfof this machine pay be sRown a^foliows : 

1 . Tf^* floats being open on all rid% that opposite 

*the centre, will prevent as much £mjNreactioh against 

the water coming in. , v , *<#;' ' 

2 . The ,sj>ace belter tip flints, and tliepassi^ia from it, being 
always sufficient to iakeUwdy the mater as flit’ as It enters, will 
prevent accumulation of tail water from imped£hg tbe floats. 

3. The velocity of the water being greater than that of the 
wheel, «prevgnts apy impediment by centrifugal forced 

4. The force d| the water through the cuts, arises from its 

perpendicular pressure from the surface to the centre of force, 
and therefore is the greatest possible. # * $ 5 

5. The line of pressure against the floats, |j ft^nearly perpen- 
dicular to thefr surface, and as near to the extremity pf the ra- 
dius, as it Is possible to make itjict against the floats df a wheel, 
and therefore the pressure against them c^nnp| ^ greater. 

6 . The water acts against aLijfehe floats at tHd' s&jne time. 

7- The whole of the water afcSl against the floats. * 

8 . The water receives no check from the umnt *w. 

9. No water- wheel can move with less fri^om % ; #* 

Hence it must be evident, that these principles wjfll give the 

greatest power that can possibly be obtained from theaction of 
water upon a horizontal wheel : 

But as a wheeljacting on these principles has -ne^er before 
been tried, it was thought most advisable to put it :i t 6 |heifc^t by 
experiment, previous to making it public. A very compfeteand 
perfect model (or rather a little mill) has thereford^iwn ta&de 
by Messrs, Brapah and Sons, at their manufactory in Pitffiico, 
near London. •#' . £.1 

* The Model _ i . . 

Atamk pn a base of tw 8 feet^iiameter, and its height is 53 Snches. 

The outward cylinder, which supports the Neater in fhe re* 
set voir, is of cast iron. ^ [ . v 

Th| inner cylinder, in which the wheel moves, 19 of ^op^ht 
iron, and jts lower end, through which the cuts of J waier < p.l»- 
sages arc made, is of brass* / ^ r % 

The depth of the reservoir is about 5 1 inches* 

The number of cuts or water passages is 24, and their deptfi 
one ibcli* 

The wheel and floats are of brass, 

, The diameter of the wheel is 12 inches, and the number 6( 
floats is 79, a prime number. 

R 2 
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A short Account oj Hwaontal W mttfr- Wheels. 


A mahogany wheel or pulley,of ^qual diameter to the wheel is 
fixed on thejsop of thfr spindle* and above it «oe of. about frO 
inches diameter is fixed, for the purpose of making «xp«rpiie!it». 
.The water escapes at the bottom quite round the. i «pa*hii*fx-r 


V#? V* ■ 


, A , * Experiments . 

With this mode) or ihill, thcjollowing experiments were made. 
When the reservjpir %ya§ lull to above four feet above the cen- 
tre of pressure, or /foddle point in the cuts, the wjieel made 
nearly four revo]u|k>us in a second* aijd, a# no weight was then 
susj>erided, this was its greatest velocity. j 

A cord was then fixed to the smaller wheel, ami pgssfea over a 
pulley, with a%eight suspended, when twelve revolutions of the 
wheel made in 



seconds 

aised 


12 
10 

8 


J 1 ” pounds, 21 feet, or^ 


%01 1 
96*92 
210- 
252- 


feet in a 
minute. 


Then each weight multiplied bv the height to which it was 
raised in a minute gives the momentum ; therefore 
.* iZ*%5Q' 4 = 604-8 
JOx 96-92= 969-a/ _ 

* *0 X 2J0* = 1 680- * “ 1 momentum. 


:252- = 1512- 

Heuce .it appears, that the third experiment produced the 
greatest effect, and that the wheel then made twelve revolutions 
in six seconds, or two in one second, and therefore it move# with 
nearly half of its greatest velocity. Consequently, -when the 
wheel mo ved witli nearly half of its greatest velocity, it works to 
the grjafost advantage, supposing the thi rtf experiment to be 
the imaximum . 

f Diameter or Size of the Wheel* 

This wtieel may be made of any diameter that may be required 
for makfog a given number of revofotions in a given time. 

Velocity* 

The wheel may move with any velocity whatever that can be 
obtained from the fall. ’’ 

Mr. Banks, at page 105 of his Treatise on Mills, by pairing a 
mean of Jhe experiments made by six different authors^ for the 
purpose of finding with what velocity wafor will issue from a fall 
of a given depth, gives 5-4 x square root of the depth ^ velo- 
dty^fii^ater. 

But according to these experiments, 6 comes much nearer 
than 5*4, and also agrees exactly with the experiments made by 
Blfityka himself ; and as, in these experiments, it gives nearly the 
v velocity 
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velocity bf the wheel, therefore 6 K »<fuare root of the depth = 
veldeitJr Of the Wheel, > an#^his-’ < '|i^iy'|l|p 9 in practice, be taken 
for the velocity Wf the water without any materiaj^error, though 
ka velocity will always besomething greater th i that of the 
wbM Iwrhen moving without resistance. 

On these principles a small wheel with a high fall will move 
with a velocity amazingly great. Thus, let tbeifliameter of the 
wheelbe one foot, and the height of the foil eighty^nioe feet, then 
6 \/ 89 =*56*60388 fe#jt, the velocity per second; arid as the" cir- 
cumference of the wheel is S' i 4 1 6 feet ; therefore 

As 3*1416 : 1 : : 56*60388 : 1 8 /evolutions per second, 
or x 60 as 1()80 revolutions in a minute# 

Power. 

In the specification, the power of the horizontal wheel was 
compared to that of the overshot, on a supposition that the force 
of a stream of water acting against a perpendicular plane near 
the orifice from which it flows, is nearly ecjual to the height of 
the column which impels it, as Mr. Banks Hhs proved by experi-. 
merit. / ' 

But in making some experiments for the purpose of ascer- 
taining the manner in which the water acts against the floats of 
the horizontal wheel, it appealed, ^V" , v '. 

That if a stream of water from a horizontal pip#, ‘ act against 
a perpendicular plane near the orifice with any considerable force, 
it will spread quite round in a thin sheet parallel to the plane, 
and leave it on all sides in that direction ; and * # 

That if the edge of the stream he brought a little beyond the 
edge of the plane, so that part of it may pass bv, it Will ferm an 
angle with it; and that as the further side of the stream ap- 
proaches the edge of the plane, the angle will increase§||itil they 
coincide, when it will become a right angle. V ^ 

Hence it is evident, that there is a reaction in this machine 
against the water corning in, which it is impossible^ avoid, and 
that this is What reduces its power below that of the overshot 
wheel ; bpt that this reaction is very different from *tne centri- 
fugal force, # # 

Before we proceed to compute the power ^of the wheel, it is 
necessary to observe, that wlven the radius is one, the width of a 
cut is equal to the natural versed sine of the angle between two 
of them 4 taken at the centre, and therefore, 

If the versed sine of the angle between two cuts he multiplied 
by ani’ given radius, the product will be the width of a cut to 
th,at, ra<jius ; and since all the cuts, in any cylinder, are equal in 
Width, as they i#e also in depth ; therefore, 

* If the versed sine of the angle between two cuts be multiplied 

R 3 by 
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by. the radius, audibea by, tlies umber and depth pf the cuts, 
that is versed sine x radius x /mmb0r x depth, it gives the 
area of a rectangular section equal to the area of the perpendi~' 
cular sections Wall the cuts. 

In the model the. radius is six inches, the number of cuts 
twenty-four, and their depth one inch} the angle 1 5°, and its 
versed sine *034074 5 therefore , t 

*034074 X 6 x 24 x l =4*906056 square inches, 
which, in consequence of the cuts having been made rather wider 

by dressing, is taken at five square inches or ~~ square feet, 

and the water being four feet deep, its velocity was 6V r 4 = 12 
feet per second j ■ 

Hence, cubic feet of water issue in a second, or 

J 144 12 * 

= 25 cubic feet in a minute. 

Therefore for the power, we have 25 cubic feet, or 25 x62*5 
pounds of water descending tlirough four feet in a minute ; hence 4 

The momentum of the power is 25 x 62*5 x 4 =6250. 

Then to find the momentum of the effect, according to Mr. 
Smeaton’s method ;«*— ■ when the wheel moved without water, a 
weight of ten ounces gave it a velocity of two revolutions per 
second. Therefore according to the third experiment, the 
weight > raised was eight pounds ten ounces, or 8*625 pounds} 
Consequently, 

The momentum of the effect was S*625 x210= 181 1*25 and 
as 6250 : 18 11*25 : : 1 : *2898 the effect. But if the velocity of 
the water be found according to Mr. Banks's mean of the ex- 
periments of six different authors, it will be 10*8 feet per se- 
cond, and the effect will be *322; and this makes the power of 
the horizontal wheel double to that of the undershot, according 
to the second example in Mr. Srneatou’s Table, 

Remark . 

ft' 

Mr. Smeaton, at page 12 of his Treatise on Mills, gives an 
account of an experiment on the undershot wheel, where it ap- 
pears that his head, or fall, of water was thirty inches, and that 
264*7 pounds weight of water was expended, or descended 
through thirty inches in a minute ; hence. 

The momentum of the power was 264*7 x30=7941, that 
9*375 pounds weight of water was raised through 135 inches 
in a minute by the wheel ; hence. 

The momentum of the effect was 9*375 X 135 = 1265’ 625, 
therefore as 794 1 : 1265 625 : : l : *1504 the effected * 1594 X 2 
=*3188 double the effect. 

But 
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But it appears that Mr. S neaton has inserted *32 in his 
Table as the tru& effect in this case, oh a supposition that the 
same effect may be obtained from half the power ; end he there- 
fore multiplies the weight of the water expended id it ittitiiife by 
IS, or half the depth, instead of 30, which was the depth through 
which the water, that turned the wheel, actually descended in a 
minute. 

Had he made such a discovery as this, he ought to have given 
a demonstration, or a ^ar proof of its truth ; for his argument 
about a virtual heady certainly gives no such proof : on the con- 
trary, he says that he has obtained more than double of what is 
assigned by theory; and that this is very different from the opi- 
nions and calculations of authors Of the first reputation. 

The reason of making this remark is, that it is probable the 
power of the horizontal wheel w ill be compared with that of the 
undershot, according to Mr. Smeaton’s Table, where he has in- 
serted double the power of the undershot wheel (or very near it) 
according to his own experiments. 

The horizontal wheel lftay be used in any fall however high or 
low. 

In low Falls . 

Example . — Let the depth of the fall be two feet, diameter of 
the wheel twenty feet, number of cuts twenty-four, and, their 
depth four indies ; 

Then, by the Table, the angle between two cuts is 15°, and 
its versed sine *034074 ; therefore, 

•034074 x 10 x 24 x ^==2*72592 square feet, or the area of a 
rectangular passage equal to that of the perpendicular sections 
of all the cuts. 

This*may therefore be considered as the base of a column of 
water, the height of which is the perpendicular distance from the 
surface to the centre of pressure or the middle point of the cut, 
which in this case is 22 inches, or y feet ; hence wc have 

2*7592 x y=c5 cubic feet, nearly as 5 x 62*5 s*3 12*5 pounds 
weight constantly impelling the water through the cuts against 
the floats quite round the wheel, and 312*5 divided by 24, gives 
13 pounds for each cut or passage. The greatest velocity of 

the wheel will be 6 = v' t»6=s8 , J24, or about eight feet per 

second; and therefore when it works to the greatest advantage 
will be four feet per second. Then 

as 4 : 1' : $ 20 x 3* 1416: 15'* 7 time of a revolution. 

In high Falls . 

Jn order to obtain the full force of the water here in the $^me 

R 4 manner 
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manner as in low falls, the height of th& wall$ of the' reservoir 
would require to be equal to that of the fall. But, 

This however is not necessary, as both the reservoir and inner' 
cylinder niay be covered at any proper height, as denoted by the 
dotted line in the plate, but the reservoir must be made waters 
tight. * 

A pipe may then be brought from the surface of the wate^ta 
the bottom of the reservoir, where it Stust he so fixed that the 
water may flow from it in the same diredfen as the wheel turns, 
which, jn that respect, will, augment the^power. 

Bqt as this supplying pipe will be in the place of a reservoir 
of water, the area of a section of it ought to be^greater than the 
sum of the areas of the perpendicular sections of all the cuts, 
and it ought also to he constantly full up to the top, oth&rvVise 
the water would not be supplied so fast as it could pass through 
thcs cuts, and u part of the power would be lost, unless there were 
a contrivance for covering or shutting up part of the cuts. 

Example . — Let the depth of the fall be 81 feet, diameter of 
the wheel 10 feet, number of cuts 30, and their depth half a 
foot. 

Then, by the Table, the angle between two cuts will be 12°, 
and its versed sine *021852 ; therefore, 

•02 1 85f x 5 x 30 x | = 1 -0389 square feet, which is the area 
of a rectangular passage, equal to that of the perpendicular sec* 
tions of all the cuts, and the diameter pf a circular pipe of equal 
area wilt be I7’3 inclies, therefore the diameter of the supplying 
pipe must be greater than this. 

tf the radius of the wheel and depth of the cuts remain the 
same, the greater the number is, the less will the area of the 
whole of their perpendicular sections be, and consequently, the 
less water will pass through them, but it will act nearer to the 
circumference ; and therefore, in proportion to its quantity, will 
produce a greater effect. 

Example .— Let the numbers be 12, 16, 30, 50, then these 
multiplied by their respective versed sinfcs will be * 


12 x -133975 ^1- 6077 } 
16 x -076120= 1-2170^ r 
30 x -02 1 852=0-65556 C 
&&X -007885 5 = Q'39425 7 


which are the ratios of the sums of 
the areas of their perpendicular 
sections. 


Hence, when the quantity, or supply of water is great* the 
number of cuts must be small, and, on the contrary, when it rs 
small, the number of cuts must be great in order to obtain th$ 
greatest effect. 


The. 
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The following Problems r;;«y sometimes he useful : 

Prob. 1. Given the angle between two cuts, to find the number 
pf cuts. 

Rule. Find the angle in the table, and against it stands the 
number. 

PfcoB. 2. Given the ^umber of cuts, to find the angle be* 
tween two. ' ' # 

Rule. Find the nd^|er iu the table, and against it stands 
the angle. 

Prob. 3. Given the angle between two cuts and the radius 
of the wheel, to lmd the width of a cut. 

Rule. Multiply the versed sine of the angle by the 4 radius, 
and the product is the width of a cut. 

Prob. 4. Given the number of* cuts and the radius of the 
wheel, to find the width of a cut. 

Rule . Find the versed sine (against the number) in the 
table, and multiply it by the radius for the Width. 

Prob 5. Given the angle between two cuts and the width 
of one, to find the radius of the wheel. 

Rule , Divide the width of the cut by the versed sine of the 
angle, and the quotient is the radius. # 

Prob. 6. Given the number of cuts and the width of one, 
to find the radius of the wheel. 

Rule * Find the versed sine (against the number) in the table, 
by which divide the width, and the quotient is the radius. 

Prob. 7* Given (D) the depth or*the fall, and (d) the .dia* 
meter of the wheel, both in feet, or both in inches, to find the 
number of revolutions in a given time. 

Rule . Take f , = n as number of revolutions 

S 1416a 'S'l'MxL 

in a second; then n X number of seconds in the given tithe 
gives the number of revolutions in that time. 

Example . Let D==45 feet and 5 feet; then 


v' 45 -4- *5236 x 5 = 2*562 devolutions m a second sen, and 
2*562 x60=t 153*72 revolutions in a minute. 

Prob. 8. Given (D) the depth of the fall, and («) the nutn- 
ber of revolutions in a given time, to find the diameter of the 
wheeL 4 

Rule . Find ( n ) the number of revolutions in a second! 


* Then since 


Vd 

* 


_a/5_ 

•52S6* 



Example . Let D=30 feet, and the number of retentions 
; ' in 
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in a minute =138, then 138^-60=2*3«=» > and 
V / 30-t- , 523G x2vl==4*55 feet, the diameter required. 

It may be proper here to observe, that when the quantity of 
water is not too great, nor the fall too high nor too low for the 
overshot wheel ; its power will exceed that of the horizontal ; 
yet, in general practice the horizontal will certainly be superior* 
for the following reasons : 

1. Because the horizontal will act iH any fall, its friction will 
not increase by the increase of water, alp' "as it receives the wa- 
ter quite round the circumference, it will (when the supply is 
sufficient) work with a quantity greater than can be applied to 
the overshot without great loss of power. ^ 

2. In the horizontal, while the depth from the surface of the 
water to the centre of force in the cuts remains the same, the 
power will increase with th&quantity of water acting against the 
floats, or as the depth of the cuts ; and since the quantity of 
water increases also with the circumference, or the radius of the 
wheel : Therefore - 

The power will be as the product of the radius and depth of 
the cuts. 

Thus, if the depth of the cuts be made three times as great, 
and the radius twice as great, the power will be 3 X 2 = 6 times 
as great. J Hence 

Jf, in the model, the depth of the cuts be made 10 inches, 
and the radius 60 inches, or ten times as great, the power will 
be 10 x 10=1 (X) times as great, though the depth of the fait 
would he increased onfjr 4$ inches. 

3. When the depth of the fall is given, the size of the over- 
shot, as also its velocity, is fixed ; for if its diameter be 16 feet, 
its velocity, to produce the greatest effect must be five feet per 
second > but the velocity of the horizontal wheel, with a fall of 
16 feet, must be 12 feet per second. Again, an overshot of 
36 feet diameter must move 5-33 feet per second; but a hori- 
zontal with a fall of 36 feet must move with a velocity of 18 fleet 
per second, to produce the greatest effect. 

4. The overshot must have a wheel fixed on its axis, and con- 

nected with other wheels or machinery before any effect can be 
produced; hut in the horizontal this is sometimes not necessary, 
as a mill-stone may be fixed on the top of the axis, and made to 
revoke with a proper velocity, without any connexion with other 
wheels, * 


Tabjle 



Tajilk .thawing the Angle between two Cuts with its natural 
versed Sine from 9 to 32. 



Angle. 

V. Sine. 


Angle. V. Siae. 

9 

0 / 

40 0 

•233956 

31 

l°l 36-79 -020470 

10 

36 0 

•190983 

82 

11 15- 019215 

11 

32 43-63 

• 15&746 

38 

10 54-55 >018071 

.12 

30 0 

•133975 

34 

10 35-29 -017027 

13 

27 41-54 

•114544 

35 

10 17*14 -016070 

14 

25 42-86 

•099031 

36 

10 0 -015192 

15 

24 0 *' 

•086454 

37 

9 43-78 -014384 

16 

22 30 

•076120 

38 

9 2S-42 -013639 

17 

21 10-59 

•067528 

395 

> 9 13 85 -012950 

18 

20 0 

•060307 

40 

9 0 -012312 

19 

18 56-81 

•054183 

41 

8 46-83 -01 1720 

20 

18 0 

•048943 ! 

42 

8 34-28 -011169 

21 1 

17 S-57 

•044127 

43 

8 22-33 -010657 

22 

16 21-82 

•040507 

44 

8 10*91 010179 

23 

15 39-09 

•037083 

45 

8 0 -009732 

24 

15 0 

•034074 i 

4(> 

7 49-56 -0093 14 

25 

14 24- 

•031417 

47 

7 39-57 *008 923 

26 

13 50-77 

•029058 

48- 

7 30- -008555 

27 

13 20- 

•026955 

49 

7 20-82 -008210 

28 

12 51-43 

•025072 

50 

7 J2* 007885 

29 

12 24-83 

•023379 

51 

*7 *3-53 -007580 

30 

12 0 

•021852 

52 

6 55-39 f007291 , 


W. Adamson, -Ebury-street, Five-fields,, Chelsea, 

August 20, 18X7. 

XLIY. On Ebbing and Flowing Springs* with Geological 
Remarks and Queries . By A Correspondent, 

To Mr. Tilloch . 

Sip, - — In the Number of your Magazine for August, Mr. Inglia 
seems to have satisfactorily accounted for the ebbing and flowing 
spring of fresh water at Bridlington quay, by the pressure of tho 
sea upon a stratum of flexible clay which divides the fresh from 
the sea water. 

His assertion that this bed of clay extends to the Spurn Point 
is probably correct; but he is not so, in supposing that it will be 
found to rise and fall with the ebbing and flowing of every tide ; 
at least that effect is not produced in the neighbourhood of Hull, 

at 




at which town I resided several months about twenty years ago# 
I Was then assured that no pure fresh could Se nad there, 
hut from under a stratum of day which at the Block-house mill 


was at the depth of about ninty-eight feet, and is supposed to 
basket or out-crop a few miles west of Hull. I made some In- 
quiries as to the stratification in those parts, and was told that 
the hard chalk rock of which JlJginborough Head is composed, is 
at tl|e surface a little to the west ofjfull, and from thence is said 
to dip E. to Spurn Point, and SE. in$0 Lincolnshire, at the rate 
of five yards per mile. The strata incumbent upon it reckoning 
downward are ; viz. 

1st. Soil or earth, two feet. 

2d. Warp, twenty- two feet, being abouf the height of the 
highest tide at Hull, 

3d. Morass, about thl^jpet, in which are found decayed ve- 
getables and large trees. 

May not this morass be connected with the submerged forest 
hear the mouth of the Humber on the Lincolnshire coast ? See 


Phil. Transactions for 1799, part i. 

4th. Alluvial, at Hull about seventy feet, consisting of sharp 
loose sand, carbonated wood, chalk, &c. below which is a stra- 
tum of compact white clay more or less thick, between which 
and chalk rock is lodged the only pure water to be got in 
that neighbour h ood . 

At Sproatley, the chalk rock is supposed to be 19S feet below 
the surface. ^ 

Swanland and Kfpfngham hills, to the west of Hull* are re- 
ported to be chalk with alternate layers of flint 6 to 8 inches 
thick. The latter hill |s 400 feet above the level of the Humber, 
and is said to have been penetrated 50 feet below it. 

As all the Yorkshire wolds are chalk hills, it is not probable 
that water could be there procured by boring, as suggested by 
Mr. Inglis ; but in the neighbourhood of Hull, apd to the east, 
it is practicable. In November 1798, I visited a favm-house 
about three miles from Hull, and about a quarter of a mile on 
the left of the road leading from thence to Beverley. Four 
months before, they had sunk a well and bored for water; and at 
thf depth of 58 feet came upon a spring which had to that time 
invariably thrown up, to the height of two feet above thejiurface, 
a column of pure soft water which discharged more than twenty 
gallons per minute*. I have not since had an opportunity of 
ascertaining whether this spring continues to furnish a supply 
of water ; but at Sheerness and Wimbleton it is well known 
that wells sunk to much greater depth have continued to afford 


* They told me forty gallons, but I wish to be within compass. 


a con- 



a constant supply, though not to the surface* . Iwasirvdueed^tp 
Communicate these particulars to you, in the hripe that some of 
vour Intelligent readers resident in that vicinity, or others that 
have visited it, inay be competent to furnish more correct of 
further information on this subject. # 

lam, sir, ^ 

Your most ajbedieSrservant, and constant reader^ 
Wakefield, Sept. 10, 1817. ^ W, S* 


XLV. On forming Collections of Geological Specimens; and 
respecting thcM of Mr . Smith in the British Museum . 

To Mr. TM& 


Sir, — It cannot fail to be a source of pleasure to every one 
to witness the progress of discovery, particularly in those sciences 
which are of real use to mankind: and the more so, when the 
nature of the science is such, that there are few men of observa- 
tion who cannot contribute their mite towards its progress. 

Accordingly, we find that most of the useful sciences havp at 
one time or another become objects of general attention,, occa- 
sioned either by some fortunate discovery, or happy simplifica- 
tion of an apparently difficult branch of study. We are glad to 
find that geology, among the rest, is now beginning to share the 
attention of men of science, being well fitefc that its improve- 
ment will be the natural consequence. ™ 

One great step towards this improvement, will be the forming 
of collections of specimens, pn such principles as are best adapted 
to the purpose of identifying the superficial strata of the earth; 
and of elucidating the nature of their formation, and of 
gradual changes which have taken place on the surface.^'^lls 

pi and. W » m 

It cannot, however, be expected that the relative position or 
identity of a stratum is to be determined, with certainty, from 
any single character ; therefore it is obvious that a geological 
collection of specimens must differ materially from a collection 
pf minerals. For the mineralogist, a simple specimen of each 
mineral substance is sufficient — but a fossil shell, petrifaction, pr 
mineral is useless to the geologist, unless it be accompanied With 
a proper description of the stratum, and of the exact place from 
whence it was obtained : hence it is necessary that a descriptive 
catalogue should always- accompany a collection of geological 
specimens. 

Mineralogy is an art that becomes more curious than useful, 
Unless it be connected with geology or chemistry ; but its useful- 
ness 
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%ess to either of these Sciences 19 unquestionable In geolog^y 
however, it is as likely to mislead, as to conduct us to the proper 
end of our researches, unless it be directed to its proper object. 

The most important, and by far the most interesting part of 
geology, is that which describes and determines the relative ages 
of the strata which form the s u p erficial crust of the earth *to 
these strata we must look fb^SPnstOiy o&the changes which the 
Surface of the earth has undergone. ^ 

The limited powders which we possess of gaining information, 
fenders it necessary that we should examine with the most care- 
ful attention the means which we have, and that we should ap- 
ply them in the best manner to account for the phenomena. 

The nature of the organic remains that arc found inibedded 
in many of the strata, &{§|iif 3 to have been considered capable of 
throwing some importa^Mpus on this subject, by many writers, 
tidro seem, however, to have had no correct ideas respecting the 
fhanner of rendering this kind of knowledge useful, and their 
statements are general and incorrect 5 such as must ever arise 
from limited and hypothetical views of a subject. 

It is to the meritorious exertions of Messrs* Smith, Sowerby, 
and Parkinson, that we are chiefly indebted for the true applica- 
tion of mineral conch ologv in explaining the structure of the 
earth $ but # more particularly to Messrs. Smith and Sowerby,* 
who have directed their attention to the subject, with the view 
of rendering it usefuljn identifying the strata, 

Mr. Parkinson's JSurgariic Remains of a Former World 0 has 
been some years bernfe the public: in this work he has given 
the localities of many ^hells, but not often their places in the 
strata. " 

Mr. Farev has laid before your readers f an alphabetical list of 
the places w here the shells were found, that are described in the 
first volume of Mr. Sowerby’s <c Mineral Conchology , 0 with the 
sitf&tiou&^of the places, the names Wthe shells, and the places 
in the British series of strata to which they belong — this latter 
object having bee# but imperfectly accomplished in the text of 
the u Mineral Conchology.” . 

Since that period Mr. Sowerby 's collection has been much 
increased by the contributions of the friends of science, and he 
has . now published the xxxth number of his u Mineral Con- 
chulogy. 0 

# Many valuable analyses of minerals arc extremely unsatisfactory, from 
the want of a correct description of the specimens analysed. This neglect 
has been very justly censured by an able chemist, (Annals of Phil. 
p. 332,) whose example, in this respect, is well worthy of imitation; as 
well as his manner of describing minerals, which is a modification of that 
followed by the excellent Kirwan. 

f Philosophical Magazine, vol. xlvi. p. 211. 

4 Also, 



Also, in consequence of some pecuniary assistance from 
Vertitneritj Mr. William Smith has begun to lay the result 
researches before the public*. This assistance has been given 
Mr. S. on condition that he arranged and placed his collection 
of fossil shells, &c. in the BritishgMuseirtn, for the use of the 
public. He has already published several numbers of his “ Strata 
identified by organized Fossil^feicontaining engravings of the 
most characteristic shells W eafflr kratiiui; and also the first part 
of his “ StratigraphicaPSvstem of Organized Fossils f,” refer- 
ring to the specimens in the British Museum. 

The latter work describes the principal shells found by him lit 
the British series, from the uppermost down to the Has strata 1 
and with this communication you will receive an alphabetical 
lilt of the places where these shcll^Wge found, with the num- 
ber of species from each place. TfH0P Ck t of this list is to direct 
the attention of collectors to the pS8||c from whence specimens 
are most likely to be obtained ; both to enable them to repeat 
the observations of preceding inquirers, and to extend their ob- 
servations to other places J . X and Z» 

An Alphabetical List of the 263 Places which supplied Mr, W* 
Smith with the 1155 Specimens of Fossil Shells {lbpve the 
Liqs Strata, that are deposited in the British Museum, and 
described in the first part of his “ Stratigraphicai System^* 


Abbotsburv . . 

Species. 

, Species. 

Bath^on .. .. 1 

Aldborough . . 

.. 12 

Bath-wwripton . . 2 

Alderton 

3 

— foot of plain 1 

Alfred’s Tower 

.. i 

Bayfekl, S. of, . . 11 

Ancliff 

.. 4 

Bentley . * . . 4 

Bagley-Wood Pit 

. . 11 

Black -dog Hill, near £ . 

Standerwick y ! 

Banner’s Ash . . 

7 

Bath, near, . . 

.. S3 

Black-down .. m * . 9 


* It is to be regretted that Mr. S. had not encouragement sufficient to 
induce him to publish those works sooner, as we Understand he has Jong 
been in possession of the materials; indeed they form the basis of h#« 
great work “ The Map of the Strata of Finland and Wale#; 77 and there-* 
fore he must have been far advanced in those inquiries when he began that 
arduous undertaking. 

f We shall be better pleased with this work when it is furnished 
a copious index to both the shells and places, with the bearing and di- 
stance of each place from some principal town or village. Also a simple 
outline engraving of each shell would be very desirable. These addition# 
would add much to the real value of the work, without materially increas- 
ing the expense, — an expense which might perhaps have been lessened in 
some other respects. 

I See Phil. Mag. vol. xlv. p. 277-270, w here some judicious remarks arj# 
made on collecting fossil shells, &c. &c. 

% Bognor 
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s. 


Bognbr •« 
Bracklesham Bay . * 

Bradford 

Lock « • 

•— — — ^}i Canal 
Bramerton . . ' 
Bratton-Turnpike 
Brightwell , . * # 

Briukworth- Common 
Brix ton -Causeway, Well 
Broadfield Farm 
Bruham 
Bruhaln-Pit (Coal Trial 
Bubdown. 

Burgh-Castle 
Buraham-Overy 
Bury 

Bury St. Edmund's 
Caisson 
Caine 

Carshalton .. 
^CastfeCombe 
Charlton- Harethorn 
Charmouth . . 

Cherry-Hinton 
Chesterford . . 

Chicksgrove . . 

Chipping-Norton 
Chiltern 

Christian-Malford 
Churchill . . 

Chute-Farm . . 

Ciayton-Ffill . . 

Closworth . - ~ . 

Coal*€anal .. . 

Combe-Down 
Combhav 
Cotswold- Hills 
Crewkerne . . 

Cricksley-Hill 
profjkerton . . . 

Crosi-hands 
Croydon .* -g . - 

Pamerton • . . 

by-Beacbh^ neari . 


Species. 

5 



8 

1 

1 
1 

3 
6 

4 

2 

21 

37 

1 

8 

22 

2 

6 

4 

1 

3 

l 

r 

i 

i 

l 


Dauntsev-House {in 4 
Derry- Hill . i • * , • 8 

Devizes • • . . 2 

Devonshire Buildings, Bath 1 


Didmarton 
Dilton . . 
f Difttori^ark . < 
Dowdswell-Hill 
Down-Ampney 
Draycot 
Drysandford 
Dudgrove-Farm 
Dundry 

Dun’s Well, see 
Dunkerton 
Dursley 
Elencross 
Ensham-Bridge 
Enstone 
Even -Swindon 
Evershot • 

Farley 
Fonthill 
Foss-Cross 
Foxhole 
Frocesior-Hill, top 

Frome, W. 

Fullbrook 
Gagen-Well, near 
Glastonbury . . 
Gloucestershire 
Godstone, near, 
Grasfcington-HiH 
Great-Ridge 
Grimston, near, 
Gripwood 
Guildford 
Happisburgh- Cliff 
Hardingtoii ? 
Heddington Common 
Heytsbury . . 
Hiekling . . 
Iiighgate ArOtyyay 
High worth M 


1 

.. I 

.. \ 

• • i 

.. i 

.. 4 

.. 1 

.. 6 

. .. 12 

Stiiton-Farm 
.. 1 


1 

1 
1 

5 

1 

2 

29 

% 3 

1 

9 

2 

i 

1 

4 

2 
2 
1 
3 
1 
I 

3 

7 

8 

. ■' ' 4 

4 
4 
9 
i 
l 
i 

Jiill- 



Hill-Marton .« V« 
Hinton . . . . 

Hinton -Waldrish 
Hogwood-Corner . . 

Holkham-Park 
Holt 

Hordel- Cliff . . *:* . 

Hurstanton-Cliff . . 

Ihnington . . 

Kelloways 

Kennet and Avon Canal 
Kennington . . • • 

Keut (County) • • 

Keswick „ . 

Kuook 

Castle and Bamny 

Lady- Down . . • • 

• Farm 

— , on Biss river 

Landsdown 

, near, 

Latton 

Laverton 

Leighton-Buzzard . , 

Leiston * . . « 

Old Abbey . . 

Lexham 

Liliput 

Little-Sodhury • . 

Longleat-Park 
Lullington • . . • * 

Maisey- Hampton 
Marehain 

Marston, near Frome . , 
May-Place, near, . . 

Mazen-Hill . . . . 

Meggot's-Mill, Coleshill, 
Melbury • • 

Meils . . . . 

Mesterham (Well) . . 

Minchinhampton- Common 
Minsmere (Iron Sluice) 
Mitford •• •> 

— Inn 

Monk ton- Combe . • 
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Moushold • « 

.. 2 

Muddiford . * 

I 

Nailsworth . . 

.. 1 

Naunton, near, 

... 1 

UNewborn 

.. 11 


Newhaven Castlehiil . • 
Newark, N.E. of, 
Northampton, N.W. of, 
North-Cheriton • • 

Northfleet ,, •« 

North Wilts Canal 


Norton 

, near, f • 

Norwich, E. of, •• 
Oldford, near Frome » » 
Orchardleigh . . • • 

Ormington, S.W. of, . • 
Penard-Hill •• 

Peterborough, near, • » 
Petty-Franee • • <#** 

S.S.W. of, 

Pewsey • * 

Pickwick • • • i ' 

Pipe g Mpuse . . 

Playmra .. .. 

Portland- Isle . . • • 

PotSSrn • • • • 

Poulton . . • • 

— — Quarry, Bradford 
Prisley-Farm •• 

Redlynch • • $ » « 

Riegate, N. of, • • 
Road-Lane • . • • 

Road i • • • • « 

(Coal- trial) • • 

Rowley- Bottom • • 
Rundawav-Hill • • 
Sandford (Church-yard) 
Sallyford . . . . 

Scend (in Kennet and > 
Avon Canal) > 

Seagry (Well) •• 

Sheldon • • 


2 

2 

6 

2 

1 

27 

1 

1 

7 

IS 

4 
l 

5 
l 
3 
1 
3 
7 

3 
14 

1 

4 

5 
I 
1 
1 
3 
3 
3 
1 

i 

6 

* 

i 


i 

10 





Species. 

Species# 

Sheppv Isle ' .. 

3 

Tellisford, near, . i 

-Tt 

Sherbom .. 

16 

, S.W. of, .. 

4 

* rr, W. of, 

9 

Thames and Severn Canal 

6 

Shippon 

6 

Thorpe-Common 

7 

Shotover-Hill . , 

1 

Tinhead 

1 

Shrivenhain (in. Wilts } 

1 > 

Tisbury . . 

1 

and Berks Canal) $ 

%Towcester . , 

1 

Siddington 

1 

Trimingsby 

8 

Siltou Farm ,, 

4 

Trowle f , 

7 

Sleaford • • . * 

5 

Tucking-Mill . . 

36 

Stoallcombe-Bottom . . 

l 

Tytherton-Lucas 

5 

Smitham- Bottom 

1 

Upton 

2 

Stanton, near Highworth 

2 

Vineyard- Down 

1 

Steeple-iAshton , . 

10 

Warminster, near, 

33 

Steppingiev-Park 

"m* 

Westbrook 

0 

. — r-i Field 

1 

Westoning 

l 

Stilton- Farm . 

2 

Westwood 

4 

*-< — - — r, Dun’s- well . . 

1 

Whitby 

3 

Stoford. 

6 

Wick -Farm . . 

11 

Stoke , 

1 

Wighton . , 

1 

Stone -.Farm,- Yeovil . . 

2 

Wilts and Berks Canal 

7 

Stoney- Stratford 

2 

Wilts [County) 

14 

St our bead . . . . 

5 

Wincaston 

4 

Stow-on - the-Wold . . 

1 

, N. of, .. 

6 


Stratton 
Stuasfield 
Suffolk (County) 
Sunnitig-Well 
Surrey (County) 

Suttou . •« 

Swindon ' . . 

— — -r -Well, near Wi 
and Berks Canal 
Tattings tone- Park 
Taverham 
Teffont; 


., S.W. of, 


\u>\ 

i 


13 

Winslev 

6 

1 

Woburn . . , . 

1 

3 

Woodford 

7 

2 

Woolverton . . 

1 

u 

Woolwich 

5 

12 

Wooton- Basset, near, 

m 

i 

19 

- -Underedged 

4 

Wraxhall . . • • 

1 

6 

Writhlington 

2 

4 

Yarmouth, W, of, 

4 

3 

Yeovil . . , . 

7 


^ , < 

XLVI; * Preface to “ The Natural History oj the Mineral King- 
dom. By John Williams, Mineral Surveyor , F.S.S,A,” 

[Concluded from p. 200.] 

tl* The second thing proposed to our consideration in Dr, 
Hutton’s Theory is, the consolidation of Our rocks and strata, 
while still under the waters of the ocean, by the heat and fusion 
of subterraneous fire, — Our author's doctrine of subterraneous 

'*■ ... ' ■ fire. 
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tiff', and its effects in the consolidation of the strata, by means 
of fusion beneath the waters of the ocean, is a singular hypo- 
thesis ; but it is not altogether new. 

Woodward and others have advanced the notions of central 
and subterraneous fires; and they also pretended to account for 
many of the phenomena of nature from the operations or effects 
of these imaginary hies: bu$f I do not know that any of them 
before our author gave these fires the office of melting the earthy 
mass, in order to cement and consolidate our strata; though 
Ray conjectures, that mountains might be forced up by earth- 
quakes, and by the flatus of volcanic fire ; but none, that 1 know 
of, before the Doctor, have given this imaginary central fire the 
office of melting the oozy bed of the ocean, in order tcrjeduce it 
by fusion into solid rocks and strata. 

Our author's abilities as a natttfftlist, and his chemical know- 
ledge, enable him to produce and reason upon many seeming 
facts to support and illustrate his hypothesis 5 but, unluckily for 
this proposition, we see in little the very same natural effects 
produced before our eyes without the application of visible fire, 
though not without the influence and effects of the elementary 
atmospherical fire. 

There is no room to doubt, that natural chemistry is more 
powerful, extensive, and various than the artificial. It is difficult 
to limit the powers and effects of variously combined mineral 
liquors, in dissolving part of various fossil bodies in their natural 
situations, in the bowels of the earth. ^ One thing we are sure 
of,— that various terrene matters are in a dissolved or fluid state, 
mixed with the waters which ptMCollate the pores and crariies of 
our rocks and strata. 

As an undeniable proof of this, we see numerous fossil bodies 
of various qualities and degrees of hardness formed and forming 
before our eyes, which are as well consolidated and cemented as 
if they had been fused by fire upon our author's. plan of cemen- 
tation ; and these, not in small and inconsiderable crystalliza- 
tions and stallactites. but we see considerably large concretions 
formed by a gradual accretion of matter deposited by, water; In 
some places, we see caverns of various degrees of extent and 
magnitude, some of which are almost, and others altogether 
filled tip bv a small flow of water, depositing particles of stony 
matter; and the bodies so formed are afterwards consolidated) in 
the course of no very long time, to degrees ot strength and in- 
duration equal to any of our rocks and strata. Mines recently 
worked are in many places so quickly choaked up by the forma- 
tion of various concretions, that we are often obliged to demolish 
them, to prevent their stopping up the passage altogether. 

T have seen subterraneous mines or galleries, which were 

#S 2 worked 
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worked by my direction, so filled up and choaked ; and I con 
shew some others, which, if neglected for ten or a dozen of 
years, would be choaked up so effectually, and the contents 
would be so consolidated, that it would require an expense to 
open them up again, almost if not fully equal to the first. The 
history or natural philosophy of stony concretions is already ex- 
plained in the second volume of my Essays, and need not be re- 
peated here. 

We find in many places various kinds of spar, of flnor, and of 
agate, formed and forming by water, depositing particles of dif- 
ferent qualities. Some-of the bodies so formed are homogeneous, 
and some compounded. Some of these concretions, assume a fine 
smooth uniform texture ; others exhibit, when broken, a cubic 
and a tabulated structure; and others again have a coarse and 
homely grain in the inside. ^ 

In some places, the quality of these concretions is, calcareous, 
in others siliceous, and in many places ferruginous ; and we fre- 
quently find them containing a mixture of particles of different 
qualities. Many of these acquire degrees of strength and hard- 
ness equal to any of our rocks and strata ; and therefore we may 
infer, that the cementing quality is either contained in the mas* 
of matter deposited by the water, or that it is imparted by the 
influence of the atmosphere. 

Iam much inclined to believe it is the last; and I am per- 
suaded that the elementary fire of our atmosphere inspissates a 
great many fluid substances in all the three kingdoms of nature ; 
and by penetrating their masses, and being detained and lodged 
there, brings them gradually to various degrees of solidity, 
strength, and hardness. 

*■ Now it is very observable, that tire cementing matter which 
fills up the pores and interstices of our rocks and strata, — which 
Connects their several parts, and promotes their solidity, strength, 
mid induration, has the very same appearance, and is of the very 
same quality, as the various fossil concretions we are speaking 
of; but both the stony concretions and the cementing quality of 
the strata contain a greater variety and mixture of stony matter 
than we can easily enumerate or describe. 

From these observations we may safely infer, that these va- 
rious substances of different qualities are now in a dissolved fluid 
state, mixed with water. The various concretions formed by 
water, issuing into places accessible to the external air, justifies 
the inference, and proves the truth of it ; and that our rocks 
and strata are cemented and consolidated by similar substances, 
is evident to pur senses : but whether the cementing matter wgs 
contained in, and blended with the general compositioii wben 
the strata were first formed* or was afterwards immuated by the 
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percollation of waiter, through the pores and cranies of the strata, 
1 wifi not now inquire. * 

Some small veins and masses of these substances, found pure 
in our rocks and strata, seem to favour the supposition of the 
strata being cemented by the insinuation of particles, and the 
extraordinary induration of some of our external rocks counte- 
nances the same idea ; and l have no doubt, that the elemen- 
tary fire has a great share in producing every degree of solidity 
and induration. 

Much of the cementing matter of our rocks has more of the 
appearance of % jelly, which is hardened bv degrees from an 
aqueous solution, than of being produced by the fusion of fire. 

These observations and facts make it evident to a demonstra- 
tion, that fusion by fire is not necessary for the cementing and 
induration $f our rocks and strata We have abundance of ex- 
amples in little of a contrary process ; and, in tsuth, the compo- 
nent parts of Mine of our strata, the inflammable quality of 
others, and every situation and phenomena of the strata in ge- 
neral, proves, that they have not been affected by fire. 

We see evident marks of water in the disposition, structure, 
and form, and in all the exterior and interior phenomena of the 
strata; but we see no real mark or character of fire, excepting 
in volcanoes, which are accidental, local, Hid very limited, have 
every character of being accidental, and only produce disorder 
and confusion ; and, moreover, the origin and natural history of 
volcanoes is pretty well known, and is investigated and explained 
in the second volume of my Essays. 

The philosopher or naturalist, who can deliberately embrace 
the idea of our real strata being cemented and consolidated by 
fusion by fire, either under or out of the waters of the ocean, 
must have his mind strangely warped by attachment to system* 
Such a heat as would melt and bring the whole solid globe to a 
state of fusion, must Necessarily heat the whole waters of the 
ocean up to boiling, and the boiling heat of the waters must 
continue for many ages. 

I suppose, that a solid globe of the magnitude and density of 
our earth, heated to a state of fusion, would require many thou- 
sand years to cool again to tlie temperature of our earth and 
Water ; of consequence, the waters would be kept in a boiling 
state the most of the time : What then would become of all the 
finny and testaceous tribes of the ocean ? 

Neither any of them, nor any of their spermatic powers and 
virtues could possibly live in such a heat y of course, they must 
be all created anew after each of these worlds is cooled. The 
terrestrial tribes must be in as bad a situation as those of the 
Watery element. This appears to be an auk ward hypothesis* 

' S3 \Vith 
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With respect to the solid part of the globe itself, such a sub- 
terraneous heat as would effectually penetrate the whole inass, 
so as to bring every pare to a state of fusion, instead of leaving 
distinct and regular strata of various qualities, thickness, and 
other characters, separated from one another, as we find them, 
the whole solid globe must be run together into one solid slag, 
which might exhibit many cracks and fractures after cooling ; 
but they would all be the cracks and fractures of an immense 
mass of glass or slag. 

There could be no horizontal divisions, nofcinarks of strata of 
any kind, nor t*ould we have any coal, nor a^| useful stone or 
fossil whatsoever.- — Such is the nature of this extraordinary h} T T 
pothesis ! 

We have the most early traditions of our globe suffering a 
great catastrophe and change hv water, which is pjeorded by 
Moses, and byananv other eminent ancient philosophers ; and 
Count Buffon, Dr. button, and many other millern naturalists, 
see and acknowledge the marks of water in all parts of the su- 
perficies of the globe: but 6uch is their bias to the system of 
fire, that they attempt to convert all the rocks and strata of the 
globe into so many lavas of different colours and structures ; and 
in order to countenance and assist their favourite agent, with all 
the powers of a hesSld unguarded imagination, one goes up 
to the source of all fire, in order to have the solid parts of our 
globe melted down in the sun ; another goes down to the sub- 
terraneous regions, and blows up his fire there to a sufficient de- 
gree of heat to melt all the superincumbent rocks and. strata to 
the degree of fusion, even when immersed under the waters of 
the ocean, which is, I think, a new method of fusing earthy 
matter by fire. 

Others again are content to honour this agent with the for- 
mation of some few of our strata, such as the basaltes, and a 
few others of nearly a similar appearance^ but after $11 that they 
have advanced, or can advance, to countenance this hypothesis, it 
is certain that none of the rocks and strata, which are a part of 
the solid superficies of our globe, exhibit any of the real marks 
and characters c$ being formed by fire. 

The quality, component parts, interior structure, and appear- 
ance of our rocks and stratp, are very distinguishable from slags ^ 
or lava. Dr. Hutton acknowledges this in the 6tith page of hi$< 
Theory of the Earth, where he says, that “ a fusible substance, 
or mineral composition in a fluid state, is emitter! from those 
places of the earth, at wfileh subterraneous fire and expansive 
force are manifested in those eruptive operations. In examining 
these emitted bodies, men of science find a character for such 
productions in generalizing fhc substance, and understand the 

natural 
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Natural constitution of those bodies. It is in thk manner that 
such £ person finding a piece of lavajn any place of the earth,; 
says with certainty, Here is a stone which had congealed from a 
melted state/’ -. > 

This passage is abundantly dis^nct ; and I will say further, 
that it is generally very easy for every unprejudiced naturalist to* 
distinguish a real stone from a piece of slag or lava. .The .-ba- 
sal tes is a real stone, which fdl modern philosophers have set 
down as belonging to the class of lavas ; but I have made it 
evident in my Essays, that the hasalres is a real stone, the com-, 
ponent parts of j|hu*h 1 have pointed oi^ ; and I have made it 
appear, that theffare in several places many and extensive strata 
of this $ton#| which are disposed in their stations among other, 
strata of different characters and qualities, which are placed 
above and below the several strata of basaltes, and these strata 
of basaltes Spread out as wide, and stretch as far every way as 
the other aifferqjpt strata among which they are ranged} and 
therefore, no man, who understands the real structure of the su- 
perficies of our globe, will pretend to say that basaltes is a lava, 
unless he says that all the other strata which accompany basaltes 
are also lava. 

Where strata of basaltine rocks are blended promiscuously 
among strata of different rocks, it is necessity either to call them 
all strata of lava or strata of stone. Dr. Hutton indeed talk* in: 
his Theory of inserting a lava, viz. basaltes, among other strata 
of different qualities ; but I would ask the Doctor how he is to 
lift up the superincumbent strata to a sufficient and equal height 
from the^trata below them, for many miles extent every way, 
and to keep them asunder, until such a quantity of melted lava 
is poured in as will fill up all the extensive empty space to form 
the new inserted stratum. 

I am speaking of regular and extended strata, which belongs 
to the natutpil history uL basaltes, and I can shew Dr. Hutton a 
considerable number of strata of basaltes, blended stratum super 
stratum, among other various strata of different characters and 
qualities, among which are a considerable number of strata of 
pit coa^; and some of these coals are in immediate contact with 
strata of basaltes, as the immediate roof and pavement of the 
coals ; and I can shew him all these several strata, with their 
concomitant strata, in a stretch of mfhy miles ; and I can shew 
similar phenomena in West Lothian, in Ayrshire, and in Fife, 

; and, therefore, it is difficult to believe that basaltes is lava, 
unless we also believe that seams of coal, and all their concomi- 
tant strata, likewise are lava, which sounds very like an absur- 
dity. ‘ .. ^ . .. * 

. appears to me rational, arid even necessary to sqpppse, theft 

* S 4 * ’ '? if 
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if the strata were consolidated and cemented by the heat and 
fusion of subterraneous fire, all the strata, which have a tendency 
to, and may easily be hardened by fire, would be found in an in- 
durated state ; but this in fact is not the case, — so far from it, 
that it is well known to every person who takes the least notice 
of these things, that we find in all countries great number* of 
tilly and argillaceous strata, so very soft, that they differ little 
from a mere sediment from which the water has been pressed 
out, and which decomposes and falls to a mere sediment or clay, 
almost immediately upon bejpg exposed to the external air. 

And it is remarkably that these soft argiUggeous strata arc 
commonly situated immediately above and beloPwery hard strata 
of indurated stone, upon which the external air has no sudden 
visible effect. How shall we account for this fact upon this hy- 
pothesis? It cannot be pretended that these soft strata con- 
tain any marks f or characters of being consolidated by the heat 
and fusion of fire ; for they are not consolidated nor cemented 
at all, but only compressed by the superincumbent weight of 
strata ; nor can it be pretended, that they are not capable of 
being hardened by fire. 

In fact, we know the contrary by experience, as they are every 
day hardened in our open fires, and in proper kilns, for various 
purposes, and to various degrees of solidity and induration. If 
subterraneous fire had produced the solidity of our rocks, these 
soft substances would have been indurated, as well as their con- 
comitant strata. 

But these soft strata are a proof, that our rocks are cemented 
by a terrene, sparry, and siliceous fluid, which is, by^degrees, 
inspissated and hardened by the pressing out or evaporation of 
superfluous moisture; and they also prove, that these argillaceous 
strata can only be consolidated and cemented by fire, which has 
not been applied to them. We can only select a few facts which 
oppose this system. The instances to lp found in the book of 
nature are endless. 

III. The third proposition which we are to consider in our 
author’s Theory of the Earth* viz. That the rocks and strata, 
which were forced and consolidated beneath the waters of the 
occaii by subterraneous fire, were afterwards inflated and forced 
up from under water, by the expansive force of the same subter- 
raneous fire, to the height of . our habitable earth, and of all the 
mountains upon the face of the globe, is an hypothesis as singular 
and extraordinary as the consolidation of strata beneath the wa- 
ters of the ocean by the heat and fusion of fire. 

Most of the operations and effects of subterraneous fire, that 
we have any knowledge of, are outrageously violent and destruc- 
tive* and only produce disorder and ruin, If the bed of the 

oceau 
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ocean was really to be forced tip by subterraneous fire to the 
height of our mountains, we might expect to find as great totv* 
fusion and disorder, and marks of the ruins of a world, among 
Dr. Hutton's mountains as among Dr. Burnet's ; but I have 
shewed, in my Natural History of Mountains, that the strata of 
our real mountains are as regular as in any of the plains. 

In truth, 1 have not seen such regularity of the strata any 
where else as among the highland mountains of Lochaber, which 
are the highest in Britain. The local examples, which I have 
pointed out there, will evince the truth of this assertion to any 
who wish to asce^in the fact. > 

Our author laysf great stress upon the phenomena of mineral 
veins, and of the ores and other substances found in tlhem, to 
support and confirm his fiery system : hut, in truth, every ap- 
pearance of mineral veins, and of their contents, point to water 
with a distinct and legible index, as the chief agent in their for- 
mation, &c. which subject* I have investigated and explained in 
my Natural History of the Mineral Kingdom. 

Upon the supposition of our author’s Theory of Mineral Veins 
being true, all our veins should be wide above, and narrower be- 
low, which is not found true in experience, very many of them 
being exceeding strait and narrow for many fathoms next the 
surface, which are very wide further down ; and if this Theory 
was true, every substance found in these veins should be the 
hardest in all the bowels of the earth, because the force and 
violence of the subterraneous fire would have a much freer pas- 
sage through these open fissures, than through solid unbroken 
strata of s^veraL, thousand miles of thickness; but this, in truth, 
is not the case, the inside of many of our mineral veins being 
exceeding soft and argillaceous. 

Again, upon the supposition of the contents of our mineral 
veins being formed bv metallic steams, forced up from below by 
the influence of subterraneous fire, our mineral ores should be aii 
pure and unmixed with earthy or stony matter, which hs not so; 
and moreover, upon this hypothesis, no metallic or mineral ore 
would be found out of the cavities pf mineral veins; but neither 
is this the case ; on the contrary, every mineralist knows very 
well, that gold, silver, copper, tin, lead, iron, &c. are commonly 
found, in a dispersed state, in large and smaller grains, flowers 
and masses, throughnt the body of many of our rocks and strata, 
intimately mingled with their composition as one of the com- 
ponent parts of such rocks and strata. 

Gold is generally found in grains of various sizes, mixed in the 
composition of many rocks and strata, and the origin of gold-dust 
is from the decomposition of the superficies of these rocks, which 
is washed down bv the floods* and deposited in the beds of rh f m. 

Itm 
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Iron is blended in great quantity in the composition of most 
of our rocks, and so abundantly in some of them, as to be#rurth 
smelting out for use ; and, moreover, we have in many places 
great numbers of whole strata of iron-stone so rich as to‘be equal, 
if not to exceed, the best of our iron ores in the produce of the 
furnace. 

In working downwards, many of our mineral veins are cut out, 
and fail at various depths, by a different stratum coming in be- 
low, which the vein does not penetrate. The rich vein of lead 
at LJangunog, in Montgomeryshire, which was five yards wide of 
solid ore, was cut off below in this manner ; ^ 

A bed of schistus came in at a certain depth below, which cut 
out both the ore and the vein so entirely, that no vestige of 
either entered the schistus, or could ever after be found. Ex- 
tensive trials were made on all hands to no purpose, as neither 
vein nor ore ever appeared. 

These circumstances do not agree with the idea of our ores 
being formed by mineral steams, forced up by subterraneous 
fires ; and therefore we must acknowledge, that the substances 
of which our ores have been formed were poured into our veins 
by water from above, as well as the various spars and all the 
contents of mineral veins. 

There is a curious and surprising mixture of many different 
substances in several mineral veins. In some of them, we find 
lead, copper, silver, mid several other metallic and semi-metallic 
ores; and, in the same - vein, we find calcareous and siliceous 
spar, with a variety of other stones and mineral matters of various 
colours, qualities, and degrees of hardness; am] we frequently 
find many of these, and sometimes all of them,™ended together 
in the concavity of the same vein. 

Every phenomenon of these different ores and different stones 
proves to ocular demonstration, that all the different substances 
in the composition were poured in frqm above, and mixed to- 
gether while in a humid or fluid state, and that they were after- 
wards consolidated together into such compound masses as we 
find them. ^ 

IV. The fourth proposition offered to our consideration, in 
our author’s Theory of the Earth, is also pretty singular, which 
is, that these op&ations of nature, viz. the decay and waste.of 
the old land, the forming and consolidation of new land under 
the waters of the ocean, and the change of the strata now form- 
ing under water into future dry land, is a progressive work of 
nature, which always did, and always will go on, forming world 
after world in perpetual suceessioU|^ 

This hypothesis agrees pretty nearly with Count Buffon’s, 
only that the Count brings about his successive changes by ^ 

* ‘ watery 
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wateiy process, without the agency of fire, after having the -torn 
gtual flatter* of the whole globe once thoroughly vitrified in. the 
sun. * 

Both the Count and our author strenuously insist upon the 
waste of the superficies of the mountains, and of the rocky shores 
of the ocean, by the force of the tides and storms, as an infallible 
proof of the gradual destruction of the existing dry land, and 
they both infer from hence the successive changes of habitable 
worlds as a necessary consequence. 

I have in my Essays fully investigated and explained these 
matters. I have pointed out the utmost extent of the waste of 
the mountains ; and I have acknowledged, that the weight of 
mighty waves, propelled by the tides and stormy winds,* have 
powerful effects in undermining and wasting the rocky shores ; but 
then I have made it evident, that this waste and destruction only 
advance to a certain length and degree, where it stops; and I 
have drawn the line, and pointed out the depredations of the 
waves with some exactness ; and have made it evident to our 
senses, that hitherto they come, but no farther. 

In some places, the sands are interposed to defend the rocks, 
and the very slow diminution of the sands by attrition is abun- 
dantly made up by fresh supplies furnished bt the rivers. In 
other places, the rocks are covered by a shelly incrustation, the 
work of small testaceous tribes, which perfectly defends these 
rocks against any injury from the waves. 

We may suppose, that all or most of our maritime coasts were 
at first exposed to the ravages of the ocean. At present, the 
greatest part is defended by the sands and testaceous incrusta- 
tions ; and it is rational to suppose, that, in the course ot time, 
all the shores of the ocean will be perfectly defended by these 
means. 

With respect to the real encroachments which the sea has 
hitherto made, or may hereafter make, upon the land, I think 
we may safely conclude, that a million of acres of new land have 
been made from the sediment of the rivers for every single acre 
of the rockv shores that has been wasted by the waves of the 
eea. 

This is no supposition ; it is a fact abundantly evident to our 
senses ; and it is a sort of retrograde operatibngtowafds the suc- 
cessive change of worlds contended for by our philosophers* 

Dr. Hutton investigates a considerable number of fossil bodies, 
and explains their phenomena to countenance his own hypo- 
thesis. It would extend this preface to too great length, were 
I to examine what he has advanced upon them all. 

At present, I will only take notice of the testaceous tribes of 
the ocean. He tells us, that these exuvise, being found in the 

body 
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body and composition of our rocks and strata, is a dear proof, 
that those strata were formed by water,* — which is so far true. I 
also assert, that these exuviae, and all the other remains of plants 
and animals found in the body and composition of our strata, is 
a decisive proof that the strata were formed by the agency of 
water ; at the same time, I positively deny that our strata were 
formed beneath the waters of the ocean. 

The natural history of the formation of our strata is fully ex- 
plained in the second volume of my Essays upon rational and 
mechanical principles, to which I refer for satisfaction on this 
topic. In my opinion, our author’s philosophy is not more ex- 
ceptionable in any part of his Theory than in treating of marine 
testaceous animals, as lie makes these in effect to be very ex-r 
tensive creators of matter, which is exalting them much too high 
in our system of things. 

The Doctor says, that one-fourth part of the solid bulk of our 
globe is composed of limestone, marble, and other calcareous 
matter, which I think is giving it too great a proportion. My 
general observations have been pretty extensive ; and, as far ae 
I can judge, all our limestones, marbles, chalk-stone, and day- 
marl, which is soft limestone, and all other calcareous fossil sub- 
stances, may amtunt to about a seventh or eighth part of the solid 
bulk of the superficies of the globe, which is a great deal indeed. 

Now our author asserts, in plain terms, and in several parts 
of his Theory, that this immense hulk of solid calcareous fossil 
matter was all of it produced from the remains of the testaceous 
tribes of the ocean. In my opinion, the proposition may he re- 
versed ; and we may with more truth assert, that the calcareous 
matter produced them, than, that they produced it. 

Snail-shells are found in great numbers near old stone and 
lime walls ; yet we never imagine that these walls were pro- 
duced by snails. It is almost evident to our senses, that these 
animals find the calcareous matter in a fluid state mixed in the 
waters of the ocean and the laud, which they collect and use to 
make shells, coral, &c. To sav that they produce this matter, 
is much the same as to say that they create it. 

Matter is onto changed from one form of existence to another 
imthe reproduction and growth of animal and vegetable bodies, 
but they really produce no part of matter that did not exist be- 
fore in another form. 

I grant, that the exuviae of testaceous animals are found in 
great abundance in many of our limestones and marbles, but not 
in all of them. There are very extensive rocks and strata of 
the ‘mountain- limes ton|6, and marbles of various colours, tex- 
ture, and decrees of hardness, in which not the least particle of 
shill or coral is to be found. 

These 
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These shells are also found in several other strata besides thtt 
calcareous; all which only proves, that these marine exuviae were 
blended in the muss of chaotic matter when these several strata 
were formed; but to say that these animals can produce any 
particle of matter, is not good philosophy. 

We know that calcareous matter certainly exists in a dm 
solved fluid state, mixed in abundance with the waters of the r 
ocean, which is separated from the water in considerable quan- 
tity, in the common process of making salt of sea brine. How 
the testaceous tribes make use of it in making shells and corals, 
is too nice a process tor my investigation. 

Shells and corals could not exist, as we find them in the body 
of the rocks and strata, upon the supposition of these rocks be- 
ing consolidated by the heat and fusion of fire; because a smaller 
degree of heat than is sufficient to bring our rocks to a state of 
fusion, would calcine all the shells and corals, with the lime- 
stones to boot ; and when once they are calcined, they are no 
more shells, &c* but quicklime, to which they would fall with the 
least humidity; and the whole bowels of the earth, as far as we 
penetrate, is full of humidity* 

In short, few of our author's conclusions are defensible, — and 
no wonder, when he warps and strains every thing to support 
an unaccountable system, viz. the eternity of the world ; which 
strange notion is the furthest of all from being defensible. 

All parts of nature, the minute as well as the grand and mag- 
nificent, proclaim aloud, and point out in legible characters the 
infinite power and skill of the all -wise and benevolent Creator 
and Preserver of the universe. The Supreme Being hath highly 
favoured us with an exalted station, and hath given us the image 
of his own attributes* We daily enjoy the fruits of hivS care and 
benevolence, and we feel the effects of his goodness, whether we 
advert to and acknowledge it or not. 

The impressions of divinity are legibly stamped on all the 
works of Gpd ; and when we clearly behold the characters of 
ineffable wisdom in the great plan of creation, — of infinite skill 
and intelligence in the contrivance, disposition, and fine fabric 
of all the parts of nature, — of almighty power in producing all 
things ami upholding them, — and of exuberant and unbounded 
goodness in communicating good to all animated nature, we 
then have exalted ideas of the Supreme Bei ng ; and if we reftedt 
upon our own distinguished rank and situation in the scale of 
beings, and of our privileges and powers of acquiring knowledge 
and promoting mutual and social happiness, our hearts will exult 
i tv the display of the glory of the Creator ip his works ; and if 
we believe that the Creator and Governor of the would protects 

and 
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'and cares for us, our hearts will overflow with gratlfiri “JoVd of 
the Deity; we shall then rejoice in his works and iu his good- 
ness. 

put sceptical notions have a pernicious influence in damping 
the sacred fire in our hearts, in cooling the ardour of our spirits, 
and in blotting out the native impressions of the Deity stamped 
on our hearts. The wild and unnatural notion of the eternity 
of the world leads first to scepticism, and at last to downright 
infidelity and atheism. 

^ If once we entertain a firm persuasion that the world is eter- 

* rial, and can go on of itself in the reproduction and progressive 
vicissitude of things, we may then suppose that there is no use 
for the interposition of a governing power ; and because we do 
not see the Supreme Being with our bodily eyes, we depose the 
almighty Creator and Governor of the universe from his office, 
and instead of divine providence, we commit the care of all 
tilings to blind chance. 

Like a mob, who think they can do well enough without legal 
restraints, depose and slay their magistrates. But this is re- 
bellion against lawful authority, which must soon end in anarchy, 
confusion, and misery, — and so does our intellectual rebellion. 
How degrading is infidelity! how miserable must a thinking 
man be in distress, who does not believe that there is at the head 
of the creation, a good, intelligent, and powerful being, who cares 
for his welfare through all the stages of existence ! 

That Dr. Hutton aims at establishing the belief of the eternity 
of the world, is evident from the whole drift of his system, and 
from his own words, for he concludes his singular theory. 'with 
these singular expressions: “ Having, in the natural history of 
the earth, seen a succession of worlds, we may from this con- 
clude, that there is a system in nature, in like manner as from 
seeing the revolutions of the planets, it is concluded that there 
is a system by which they are intended to continue those revo- 
lutions. But ii the succession of worlds is established in the 
system of nature, it is in vain to look for any thing higher in the 
origin of the earth. The result, therefore, of our present in- 
quiry is, that we find no vestige of a beginning, — mo prospect of 
an end.” 

Thus, our modern philosophers labour hard to confirm their 
favourite scepticism, &c. by all possible means; or, in other 
words, they labour hard to rob us of our best inheritance, both 
here and hereafter, — to sap the foundations of our belief in re- 
velation, and of the superintending care and love, and of the 
OV^ruling providence of the all-benevolent, all-powerful God, 
our Saviour, who cares for us, and upholds us through all the 
. <. stages 



atagei o§bt*r cxtetence^aiid like actual robbers, these philoso- 
phers give as nothing in exchange for our natural inheritance* 

If they say that we are poor mistaken ignorants, and that 
they wish to convince us of our error,— this is worse than nothing* 
If we err, in charity let us live and die in this error. It is more 
happy to live in a full persuasion,— in a feeling sense of the love 
of God and man, while here, and in the confident hope of eter- 
nal felicity hereafter, than to suppose that there is no such thing, 
— that these divine faculties and propensities of our souls which 
make us capable of loving God and man, — of admiring God in 
his works, and of ranging through his creation with sublime de- 
light, — shall perish for ever, and sink into the horrible gulph of 
non-entity . — Let us turn our eyes from the horrid abyss, and 
stretch out our hands, and cry. Save, Lord, or we perish ! 


XLVII. Answer to the Letter of C. of Exeter on Steam- Boats 
to be used in conveying Merchandise by Sea . By Mr. James 
Dawson. 

To Mr. Tilloch. 

Sir, — Your Correspondent C. (of Exeter) has solicited in- 
formation relative to his proposed plan of constructing steam- 
vessels to convey merchandise between London and Exeter, with 
so much candour and good sense, that 1 cannot refrain from of- 
fering a few remarks on the subject to his consideration.— The 
utility and advantage of employing steam-packets, on rivers 9 to 
convey, passengers is now pretty generally admitted; and not-, 
withstanding that some accidents have occurred, their number is 
increasing on all rivers suitable for them. The speed and ex- 
cellence of our coach continue however formidable rivals to them* 
The conveyance of merchandise on rivers has latterly become ail 
object of interest. In Scotland one or two vessels are used for 
that purpose. In America, where the rivers are deep, broad, and 
navigable for several hundred miles, and wood for fuel cheaply 
procured, several stedfcn-vesvsels of great dimensions, with powerful 
engines aboard, are advantageously employed in conveying mer- 
chandise as well as passengers. 

Stimulated by the success attendant on these first efforts — the 
Americans have even gone much further. Possessing a country 
abounding in timber- they have constructed frigates and floating 
batteries impelled by wheels worked by steam. These attempts 
however have not, nor cannot, succeed to any valuable extent, as 
long as wheels are the medium of action on the water — because, 
as their action is necessarily limited and superficial, they must 

move 



488 On ihe intended Exeter Steam-Boat. ' 

move bodies deeply immersed great disadvatvtftgrf A 
years ago a steam-packet^ of whi^ I was S' having 
made a successful voyage by sea ^pm Scotland to London, led 
the way td similar attempts, and finally to the establfebtnei&of 
tlie steam-packets to Margate. The above vessel plied some 
time on the Thames, ami subsequently passed over to the Seine* 
1 Confess, however, that l am decidedly of opinion, that as long 
jus the common rotatory impellers are employed, such sitofl}'* 
pockets are infinitely more unsafe ul *sea than vessels impelled 
by wind. As coasters, less risk in of course incurred ; because/in 
case of accident, as steam- packets draw little water, they mayjraii 
ashore with safety. Necessity has compelled many persons Jo 
make voyages by sea in open boats, paid they have frequently 
escaped ; hut I believe few people would prefer from choice that 
tpode of conveyance. Deceived by some exaggerated statements 
and reports (and contrary to my opinion detailed at some length 
ill the newspapers of the day), a most respectable company in 
Dublin undertook the conveyance of passengers by steam-packets 
with wheels, between Holyhead and Dublin. The attempt, how- 
ever praiseworthy, has not repaid the spirited proprietors the 
many thousands they have expended therein. 

The conveyance of merchandise by sea from Scotland to the 
North of Ireland was attempted by steam -vessels yvorked by or- 
dinary wheels : — but I presume a failure, as I do not hear of their 
continuing to ply. If the secure conveyance of passengers kf 
sea in steam -packets involves difficulties on the known plan, it 
is dear that the safe conveyance of merchandise involves greater. 
A knowledge of the diffic ulties to he surmounted is, however, a 
great step towards finding the means of overcoming them. 

At first eight-horse engines were employed in boats. Me* 
chanics, accustomed to machinery acting on immoveable fulcrum^ 
and perhaps ignorant of the laws of fluids, imagined that. they 
had only to increase the power of their engines, and that thereby 
the velocity of the vessel would be increased in proportion : but 
although thirty-six- and forty-horse engines are now in ccimition 
use, little comparative advantage has^ been derived therefrom ; 
tod wherever the power is expended in givlfig an undue velocity 
tothe impelling wheels, much water is lifted, and the speed of the 
Vessel is diminished. Jn short, the waste of power, owing tothe 
imperfect leverage on the water of the wheels in common use, is 
enormous. — Still on rivers (as nothing superior has appeared i& 
use) this imperfection, being resolvable into a mere question of 
expense and convenience, forms no insurmountable bar to their 
beneficial employment. It should always be held in view, that 
large engines are expensive, are weighty, occupy much valuable 
room, and consume daily large quantities of {uei^-oil^d^ itototo 
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the- immersion of the vessel* and require it to be built of strong 
hhd pw^lerpua mitteriah j after all, if a Toper was attached to 
the stem of the vessel, and a weight equal to me-eigfttk the' full 
power of the engine was to the other eii®’ arid passed ewe* 
a pulley, the vessel would be drawn bister through the water than 
it could be fihpelled by the engine moving wheels ; — it therefore 
is a great desideratum to obtain an action on the water at once 
convenient in its application, and producing an effect equivalent 
tp the moving power, which under such circumstances might be 
materially reduced. 

AWare of the danger, waste of power, and inefficiency of wheels 
td move vessels deeply immersed at sea , I devised many sub- 
stitutes for them; hut what I give a preference to, is a stfbaquatic 
lever, simple as the common oar; but which, owing to the 
adoption of a novel principle in its construction, possesses far 
greater power on the water ; and which, when moved eithe^iip 
and down or to and fro therein, will communicate an unceasing 
forward motion to a body. 

I conceive it superior to the common oar: 1st, In powei’ : 
2dly, in being applicable with effect to the largest vessels at 
sea: 3dlv, in not requiring to be feathered: 4thly, in not losing 
time in rising out of the water. I conceive it superior to wheels 
in simplicity, possessing a better and equally unceasing action oil 
the water, rod far more convenient and secure in application^ 
while its power of leverage may be increased almost ad infini^ 
turn. Wheels cannot be multiplied or enlarged with corre- 
sponding effect or convenience; but a simple reciprocating lever, 
such as above described, may; because, like the feather in a\viflg, 
it will prevent little surface in the line of motion. A body wholly 
immersed in water is equally pressed and supported throughout, 
and therefore ia not so liable to be broken as awheel po.lred in 
air and vyater JS, 1 confess I have not as yet had an opportunity 
of trying this new species of lever on a large scale, 1 therefore 
naturally feel diffident in offering it to public notice: but I will 
show a model of it at. work to any scientific gentleman, and ex- 
plain its peculiar properties and application to any pefson se- 
riously inclined tojidopt tire use of it. Except in diminishing 
the Weight of the steam -engines used in vessels, and dismissing 
tlve fly wheel, I know of no valuable improvement that has taken 
place imsteam- boats since they came into use. T he cause I ap- 
prehend is, the vast expense of experiments in this line, ttn&tfte 
very limited knowledge vve possess of the laws and properties of 
fluids. The House of Commons (the safety-valves of the fjofse 
of the nation) has humanely attempted to legislate for steattt- 
boats, but has offered no rewards for their improvement. tSSKce 
then, I have heard that the owners of a stcam-packe£ oa the 
fo!v50. No. 234. Oct . 1S17. . T •* llto 
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Thames advertised perfect se^tirity^ theft* passenger^ tfttder 
the tiew iia^|#the morftmg, and fsepttftttif word by blowing up 
in the evriiing^ yfchen only the creu'tyeve 

Your eorriespJIdent has fairly stated the advantages likely to 
result IrHrnlhis plait r/f placing the wheels of his proposed steain- 
vessej stern; — but practically I fear he will nhd it subject 

aasb^le disadvantages. In the first place, wheels platted at the 
Stefa will not impel a vessel with equal effect with wheels placed 
on each side. 2 dlv, Whenever the wjpd is strong on either 
bow the head of the vessel will not at tirtffcs obey the helm, with 
the due action of which wheels at the stern are likely to inter- 
fere, 3 <lfy, If the wind is strong and fair, the pitching of the 
vessel atfd the roll of the sea aft, will more seriously disturb the 
action of the wheels than if they were'plaeed at or near midships. 
Preatmring fjiat it is intended to use the wheels in ordinary use, 
it^lSidd be^fasy for me to prove the truth of the foregoing ob- 
$eryM!0O 5— but I wish to be brief, and avoid detail as much as 
possible. My object is not to damp the spirit of enterprise, hut 
td direct it as far as the case w ill admit into a safe and profit- 
able channel ; and if your correspondent is determined to follow 
up his plan of using two wheels at the stern, I would beg leave 
to recommend him a particular construction of wheels, which 1 
invented and used many years ago, and which will materially 
assist his purpose and obviate in a great degree thUohjections I 
halfe started. The paddles of the wheels I allude to when at rest, 
jrTttdttlit^flieir edges in a line with the keel of the vessel; of course 
tbtt^vi^pose little surface to the direct action of the wind or sea. 
Wfeffi made to revolve, a simple but effectual contrivance obliges 
each paddle as it successively enters the water to gradually pre- 
sent its full surface thereto, and consequently to rise out of the 
wttfec on its edge ; each paddle may therefore be considered a 
vertical rotatory feathering oar, free from all shblk in entering 
the water, obtaining the full effect therefrom, and rising out 
without any lift thereof. But as the degree of obliquity of each, 
and every paddle, may be varied in a moment at pleasure ; it fol- 
lows, that a vessel may be both impelled and steered by such 
wftttkls ; and in place of the horizontal rudder, these rotatory 
iilpeliing rudders might he used with advantage in every steam- 
boat, either as a substitute for, or in addition to, wheels placed 
ai lbtt sides. When so posited, the general arbor, instead of 
pfS^ictitig as customary three or four feet on each side bf the 
veSS^L need only project half that space; and Its there is no lift 
mm fej^. no casing is necessary over them, the mechanism is 
b<K^|p^and secure from all external injury, is not liable to be 
deFti^§tt$)9 ^nd works with very little friction. 

will show that these rotatory rudders might 
* ' .furnish 
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means of 

even in opposftibu and tide, without aid 
M'A man aboard, for a lirnitf^ tfme : — if the refo& such a vessel had 
been fitted up as a fire-ship, the Algerine navy might have been 
destroyed without the loss of a man on bur part. 

On some future occasion I may* perhaps, send you some ob- 
servations on the subject of towing vessels by means of steam* 
boats ; On the best forms to give steam-vessels intended for the 
sea ; On the utility of 4 change likewise in the form of sailing- 
vessels ; On the practicability of employing steam as a rodying 
power aboard vessels without the possibility of an explosion ^but 
for the present I feel 1 have already trespassed tootrmch on 
yotir valuable space ; and therefore remain 

Yours, &c. - : ; 

4, George’s PI arc, Dublin, JAMEjB DAtrsj0K* 

Sept. 14, 1 (i 1 7 . 


XLVIIL On the Came of the Changes of Colour in Mineral 
Cameleon . By M. Chevreul*. 

1* Since the time of the illustrious Scheele many important 
facts have been added to the history of manganese; but no per- 
son, to my knowledge, has made any particular imjuirv into t.^e 
cause of the changes of colour exhibited by mineral cameleon f. 

I will endeavour in this note to deduce from observatidhs $jf tny 
own, an explanation which, if it is admitted, will be su^eptibie 
of. many new applications. 

2, 1 must begin by stating the properties which Scheele has 
recognised in mineral cameleon. 1. On the solution of canjte- 
leon in water, a deposition of a fine yellow powder takes plage* 
and the liquoi*;|}>asses insensibly to a blue colour. Scheele be- 
lieves that the yellow powder consists chiefly of the oxide of iron ; 
that the blue is the true colour of the cameleon, and is only 
changed when iron is in conjunction. 2. Cameleon mixed iu 
water becomes decomposed ? the mixture appears violet, then 
red ; and when the red particles combine, the red colour disap- 
pears and the deposit of cameleon presents nothing more thin 
the natural colour of the oxide of manganese. 3. Lastly, the 
same effect takes place when a few drops of acid are added to 
the. solution, or when it is exposed for some days to the open 
air: in this last Case the alkali unites itself to the carbonic Acid 
of the atmosphere. Let us now pass to the facts whi^li ^Itavc 
observed. f • ; 

* From a work on Manganese, by M. Chcvreul. 

t Tlie substance $o called is a combination of potash with a» oxideof 
manganese. 

T 2 3. I 
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3. I have prepared the camel eon of which I have matte us^ f 
by exposing in a crucible of platinum to the action of a red heat 
for twenty minutes, a mixture of a gramme (about a scruple) of 
oxide, red -brown, obtained by the calcination of the carbonate 
of pure manganese with eight grammes of potash* 'Phe green 
mass produced by this operation was twelve hours afterwards 
immersed in water. Whatever was the proportion of water em- 
ployed, there was always a large enough quantity of the oxide 
which did not dissolve. I do not think that the whole of the 
oxide has ever been separated by the action of the w ater ; 1 be- 
lieve that tj^ere is a portion of it, which, after being incorporated 
with the alkali, separates itself from it upon the solidification of 
the cameleon bv cooling. Tnis last portion appears often under 
the fornj jbf little brilliant spangles, similar to the sulphuret of 
molybdeutfh^ 

4. When the cameleon dissolved in water passes to blue, it is 
not by depositing from the oxide of iron yellow ; for cameleon 
which has been prepared with the pure oxide of manga- 
nese yields a similar deposit, and the liquid when perfectly 
clear, being evaporated to dryness, leaves a residue, which takes , 
when it is exposed to a red heat, a beautiful ' green colour , and 
communicates the same to water when immersed in it. Now, if 
the colour of cameleon was naturally bine, it ought to be ob- 
tained of that colour, upon dissolving with potash the oxide 
whiclt J*A» been deprived of its pretended oxide of iron. Either 
then colour of cameleon is not blue, or the observation of 
Scbiip%» not proved. 

5. When cameleon passes more or less slowly from green to 
red, it presents a series of colours in the order of the iris; viz. 
greeijj blue, violet, indigo, purple, red. Not only cold water* 
but even carbonic acid, carbonate of potash, suhearhonate of 
ammonia, and lastly hot water, when added to cameleon, pro- 
duce these colours. It is observed that the latter even produce 
them with more rapidity? than cold water, 

6. According as it appears to me, the green solution of came- 
leon is the combination of caustic potash with the oxide of man- 
ganese, and the solution which becomes red by carbonic acid 
(of which alone I at present speak) is a triple combination of 
potash, tlie oxide of manganese, and carbonic acicl. It nmv be 
also necessary to take account of the water which holds these 
combi nations in solution : hut the proportion of water does not 
stem to me to have anv sensible influence on their coloration $ 
for if wi%aturate with carbonic gas, a green solution, formed of 
ontf ptet of cameleon and ten parts of water, it will pass to rea, 
depositing at the same time a little of theoxide ; then on putting 
into ibis ted liquor some dry caustic potash it resumes the green 

colour j 
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colour; and afterwards, on saturating the alkali added fey the 
carbonic gas, the red colour is reproduced, accompanied with a 
deposition of a little of the oxide. In the last place, I have ob- 
served that precipitating bv the water of barytes a part of the 
carbonic acid from a red solution of cameleon, changes it into 
green caimeleon*. 

7- Cameieons which become blue, violet, indigo, and pUTple, 
by the action of carbonic acid, appear to me to be mixtures of 
green and red cameleon. In proportion, accordingly^ as We add 
more and more considerable quantities of green cameleon. we 
obtain successively purple, indigo, violet, and blue liquids, it is 
easy from this to conceive, how by adding at intervals tt/ a green 
cameleon some small cjuantities of carbonic acid or caijponate of 
potash, blue, violet, indigo, and purple liquids wil^#obtamed 5 
and again, how the liquids may he obtained in the mverse series, 
by adding, at intervals, to a red cameleon small quantities of 
potash. 

8. Let us now endeavour to prove 'by analysis the nature of 
the intermediate cameieons between green and red. If vve filter 
some green cameleon a certain number of times upon a filter f of 
sufficient size, the cameleon will he decomposed into potash, 
which will remain in the water, and into oxide of manganese of 
a brownish yellow, which will attach itself to the slips of paper, 
in virtue of an affinity analogous to that which occasions tbe 
combination of cloths with the mordants employed in 4yeiug. 
A similar decomposition will take place, if we i n t rodue# & piece 
of paper into a solution of green cameleon, separated from all 
contact with the air; — the results are the same with red cameteon. 
The chemical action of paper on solutions of cameleon being 
thus demonstrated, the possibility may be conceived of reducing 
by filtration a liquor containing the two cameieons to a simple 
solution of one of them, provided there exists always a difference 
in the tendency which the oxide of manganese of the green 
combination and the carbonated combination have to unite 
with the paper ; and so in fact we find the case to bo: for if we 
filter blue, violet, indigo, and purple cameieons, the red cameleon 
is decomposed, while the green cameleon passes to the side of 
the filter. 

9. The preceding explanation is applicable to changes pro - 

* It <s not necessary to use as muck of the harvtes as will saturate all t he 
carbonic acid ; for it would precipitate with it a rose-lilac combination of 
tire oxide of manganese and banter. This combination, which is aspe cies 
of canfccleon, may perhaps be spoiled by the submixture of acetic acid of 
carbonate, w hich there i$j|o doubt exists in compounds of this sort*. 

f Which ought to be' 'washed with hydrochloric acid, to grevenl liWy 
foreign matters from attaching to the slips of paper. 

T 3 duced 
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duced by the subcarbojiite of amn*d^ 
potash but is it equally so to the chafes 
water ? ! do not think U is, although : . 

which I have been able to obtain hns always prescind r#0^e* 
sensible quantity of carbonic acid, or of siibcarbonate of aththjdtr 
nia. Thus much I can # affirniyfhat the intermediary 
prodticedhy water are invariably formed of green cameleon wra 
a red Hcjuqr; for all of them become green aftei being filtered, and 
wheh^Ot^h is added are converted into green cam el eons. What 
proves^ be^ile.s, that the carbonic acid has no influence on the 
coloitr of red liquor of these eameleons is, that water which 

has %en reduced by boiling to a fifth of its volume, and which 
ought tplfcon tain less carbonic acid than cold water which has 
not b*en1f^l^}, being mixed when hot with green cameleon, red- 
dens it ynucsFinore rapidly than cold water: and again, that 
whetv a little more hydrate of barytes is added to boiling water 
thari is necessary to precipitate all the carbonic acid contained 
in the water, if it is afterwards turned into green cameleon, it 
will cfemge to red, although the carbonic acid has been i wholly 
extracted. Is it not possible that this red colour may be tfe 
result bf an action of the potash upon the oxide less strong than 
that. exercised by the same alkali upon the oxide of green cam&* 
leon I And is it n^t also possible, when carbonic acid is present* 

have the effect of weakening the action of tfie pot- 

oStide of green cameleon possesses without&loubt the 
same degrpe of oxidation as the oxide of red cameleon, and that 
oxide captains more oxygen than that of salts of manganese un- 
coloured; so that on heating hydrochloric acid with greet* or 
red dpUieleon, the former disengages itself from the chlorine, and 
the latter becomes discoloured, i>cheele has before remarked, 
that a great number of matters susceptible of absorbing oxygini 
produce the same effec^of discoloration as hydrochloric acid. 
But it may be asked, Does the cameleon contain the natural oxide, 
or the oxide which is produced by exposing the latter to the ac- 
tion of fire ? If we consider the impossibility of uniting the first 
to adds without subjecting it tq>a previous deoxidation; that ca- 
melfon supersaturated with sulphuric, nitric, and other acids 
forms, reB salts, in the same manner as the second of the oxides 
further, that carbonic acid* reddens green game- 
producing any effervescence, — it would seem to fol- 
l(wy^U|tthe oxide of cameleon is less oxidated than the natifed 
oxide* have made several experiments to ascertain the cor- 
rectness of this conclusion. I lieated in intone jar 2f> grammes 
of thy OiSde of native manganese with 200 grammes of potash 

» a Valcool i 
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a ralvMj f ; 43!pilti^^ wat^f a little azote^ with enr- 

bonic and inflammableacid ; which las^' 

holie mutter remained with the alkali.. The jar was speedily 
penetrated by the potash. I repeated the same experiment with 
potash, a la chaux. I did not obtain any inflammable gas ; but 
jar was penetrated as in th%; preceding experiment. The 
cameleon of the first experiment was gfeen ; but when diluted 
in water it did not yield a permanently coloured tjissohltiori. 
The cameleon of the second experiment, being put itttpfWUter, 
did not disengage any remarkable quantity of oxygen^ the liquor 
which it yielded was of a permanent green ; heatctkfcy • mercury 
without the contact of the air, it became discolom^ whahout 
presenting any of the colours of the series ; but whegt c#i$H>nic 
acid was added it presented the whole series. In oroet to pre- 
vent the corrosive action of the potash noon the j||r,l matte an- 
other experiment, in which I heated 30 gr. of oxide with 270g t* 
of carbonate of potash which had been reduced in a great mea- 
sure by the heat into subearbonaU^ ^ The jar was not in this 
Instance affected, and the result *1 obtained was a mixture of 
about two volumes of carbonic acid and one of oxygen. The 
cameleon produced was of a greenish blue ; put into water* it 
precipitated a good deal of the oxide, of which part was mica- 
ceous and part was dissolved, and imparted a greengcolour to 
the water ; but this solution lost its colour so cpuc^^apd was 
besides so slightly charged with oxide, in com paii ^^#0 the 
quantity ^whi eh had been heated, that I do not reg'^K||& ex- 
periment as absolutely conclusive of the suj)position|^lrat the 
native oxide of manganese loses oxygen on uniting it&tif ko pot- 
ash- “ though it certainly renders it very probable. v 

11. If the explanation which we have given of the colours of 
cameleon is exact, is it not probable that some minerals mky be 
enamelled with blue, with violet, and with purple, by green and 
red combinations of manganese ? Is it not probable that the 
alkaline substances, earthy or vi trend's, which become tinged 
with red l»v the oxide of manganese, exercise upon it the same 
action » as the acids? And may not a combination of this sort 
along with a green alkaline combination of the same oxide., form 
mixtures of colours analogous blue, violet, indigo, and purple 
cauieleous ? In short, does there not seem some analogy as 
chemical action hetqjeen the oxide of manganese aiul eertaitt ve- 
getable colouring principles, which become green by the klttalies, 
and red by the acids? 
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XLJX. On an apparently new Spe&$: -discovered tit 

Tunbridge WeUs y by Thomas Forster, Esq, F.L.S, 

To Mr.Tilloch. 

Sir, t- X beg leave to communicate the discovery of what seems 
to me to be a new species of wren, which I have of late seen in 
the neighbourhood of Tunbridge Wells. I saw it in the month 
of September and early in the present month, among the trees, 
particularly the firs, pines, and willows. It was about four inches 
and a quarter long, and bore the nearest resemblance in form to' 
the smallest willow wren, Sylvia Hippo! ais of Latham and 
E. Forster’s catalogue^ But it differed in colour : the upper parts 
of the whole body, bead, wings, and tail being of a pure dark 
brown 2 the Under parts silvery white. This may possibly be 
only a variety of the Sylvia Hippo/ ais, as birds of tins kind vary 
extremely ; but if it be a distinct species, both its form and man- 
ners place it among the*f| ftlvicr: and I should propose to call it 
Sz/lvia brunnea. It nearly ^answers to the description of a 
bird which Dr. Leach (of the British Museum) calls Ourruca , 
of which he has spoken to me as being a new wren. 

We have all the three known species of willow wren at Tun- 
bridge W^lls ; and I have observed a considerable variation of 
the plumage in all of them, which has, no doubt, been in part 
the c&nai'&f' the great confusion found in the descriptions of birds 
of t|||^^|j|ius among naturalists. I proceed to enumerate some 
of the*fhost common varieties I have noticed. 

Sylvia Sylvicola ; or the largest willow wren. This, which 
somewhat exceeds the common willow wren in size, is found with 
the following varieties : 

cl, With the upper parts greyish ; the under parte almost white. 

/3. The upper parts yellowish, green mixed with dusky; and 
the under parts yellow, more or less deep. 

y . Almost yellow like R Canary-bfld, there being only a few 
dusky specks on the wings, and dusky quills. I have seen this 
variety in the garden of Mrs. Forster, of Walthamstow, on the 
spruce fir-tree. 

Sylvia Trochilus , the middle willow wren, paries as fol- 
lows : % 

a* Greenish ash-colour above, and whit$ with a tinge of yel- 

low benealb; 

/3. Greenish olive, mixed with yellow above, and deep yellow 
on all the Under parts. This seerns to be the first-year’s bird ; 
and the plumage changes afterwards. 

Sylvia Hippoldi$ y the least willow wren. This varies only in 

, ; *■ . ’ % the 
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the ligfiterW darker shadeaef its plumage, and has less yellow in 
it than any other species. I have purposely 1 given only the o$ten~ 
feible varieties of these birds, which may be seen when the bird 
is on the tree?. — The new wren may perhaps become the subject 
of future observations of a more detailed and accurate nature. 

V n ' ' jf 1 urn, &c. 

Walthamstow, Oct. 16, 1817. # THOMAS FORSTER. 


L. Notices respecting .New Books. 

An Experimental Inquiry into the Laivs of the Vital Functions ; 
with some Observations on the Nature and Treatment of In- 
ternal Diseases. By A. P. Wilson Philip, M.D. F.R.S.E • 

[Continued from p. 22B.J 

The spasmodic asthma is fortunately a very rare disease ; so 
much so, that but one case of it has occurred to me since I have 
employed galvanism in asthma, while I have had an opportunity 
of employing this remedy in about forty cases of the habitual 
form of the disease. I cannot therefore, from experience, speak 
with certainty of the effect of galvanism in the former^ In the 
above case it was twice employed in the paroxysm, ajid I could 
observe no relief from it. In both instances the patient said 
that, hadit not been used, the symptoms would have b^n more 
severe. In this patient, the spasmodic paroxysm was ofterrsuc- 
ceeded by a state of habitual asthma for several weeks, in which 
galvanism gave immediate, but temporary relief. 

* 6 Of the above cases of habitual asthma, many occurred in 
work-people of the town where 1 reside, who had been obliged 
to abandon their employments in consequence of it, and some 
of them, from its long continuance, without any hope of return- 
ing to regular Work. Mosrbf them had tried the usual means 
in vain. By the use of galvanism they were relieved in different 
degrees, but all sufficiently to be restored to their employments. 

I have seen several of them lately, who, although they have not 
used the galvanism for some inojRhs, said they had continued to 
work without any inconvenience. Some, m whom the disease 
had been wholly removed, remain quite free from it ; some have 
had a return of it, and have derived the same advantage from 
the galvanism as at first. ** 

u I have confined the application of galvanfsm to* * asthmatic 
dyspnoea. I think there is reason to believe, from the experi- 
ments which have been laid before the readepf that in inJiat&ina- 
tory cases it would be injurious, and, in cases arising from drppsy, 

or 
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or ' any other mechanical impedinmt^^ it i» 

evident, is to be expected from it. ; ^ 

attended with a languid state of the 

fullness and teridernfess on pressure near the pit oPthe&omacb. 
If tfte last is considerable, it must be relieved previous to the 
use of the galvanism. In a paper which the Medico-Chirurgical 
Society did me the honour to publish in th ^seventh volume of 
their Transactions, I have endeavoured to show that a species 
of pulmonary consumption arises from a disease of the digestive 
organs. Many of the observations there made apply to certain 
cases of asthma* ; I believe to cases of every species of this dis- 
ease, but particularly of that we are here considering. Many 
crises of habitual asthma will yield to the means recommended 
in the above paper ;Hut I have learned, from a pretty extensive 
experience, |hat a large majority of such cases will resist them, 
yet readily admit of relief from galvanism. If there is little ten- 
dency to inflammation, galvanism seems also to be a means of 
relieving if he affection o frftfe e digestive organs. I have repeatedly 
seen from it the sam^VRct on the biliary system which arises 
from calomel ; a copious bilious discharge from the bowels com- 
ing on within a few hours after its employment. This seldom 
happens except where there appears to have been a failure in 
the sricretiug power of the liver, or a defective action in the gall 
tubes. * 

u I h»Ve not found that the presence even of a severe cough, 
whichis common in habitual asthma, in which there is always 
nidr^pBrtess cough, counter-indicutes the use of galvanism, The 
cough under its use generally becomes less frequent in proportion 
as the accumulation of phlegm in the lungs prevented but it 
seems to have no direct effect in allaying it. In some cases the 
cough continued troublesome after the dyspnoea had disappeared* 
Galvanism never appeared to increase it, except when the in- 
flammatory diathesis was considerable. In some labouring un- 
der the most chronic forms of phtHJfis, in whom the symptoms 
had lasted several years and habitual asthma had supervened, 
the relief obtained from galvanism was very great,, notwith- 
standing some admixture of a pus-like substance in wlu%wa$ 
expectorated. I need -hardly Jid, after what hasten said, that 
in ordinary cases of phthisis nothing could be moreroiproper than 
the use of galvanism. The dyspnoea arising from phthisis and 
thrit fromJjiahitual asthma are easily distinguished* The former 
is less variable^ It is generally increased by the exacerbations 
of the fever, and always by exercise. When the patient is still 
and cool, except in the last stages of phthisis, tiis breathing is 

See|ihe observations on the state of these oi^etns in asthma, in Dr. 
Breeds work on thi» disease. ' y 

generally 
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generally pretty ei»y^ " latter iis wdrst at partifular times of 

the day, and frecfuenily bfcdmes better and worse without any 
evident* cause* At the times when it is better the patient can 
often use exercise without materially increasing it. Changes 
of the weather influence it much. It is particularly apt to he 
increased by close ^Ind foggy weather. Phthisical dyspnoea is 
seldom much influenced by changes of the weather, except they 
increase the inflammatory tendency. 

u When there is a considerable tendency to inflammation in 
habitual asthma, the repeated application of galvanism some- 
times increases it so much, that the use of this influence no 
longer gives relief, till the inflammatory tendency is suhdped by 
local blood-letting. It always gave relief ^pst readily, and the 
relief was generally most permanent in those cases which were 
least complicated with other diseases, the chief complaint being 
t a sense of tightness across the region of the stomach, impeding 
the breathing. The patients said, that the sense of tightness 
gradually abated while they were imdH|(p£ influence of the gal- 
vanism, and that as this happened their Weathing became free. 
The abatement of the tightness was often attended with a sense 
of warmth in the stomach, which seemed to come in its place. 
This sensation was most frequently felt when the negative ^ire 
was applied near the pit of the stomach, but the relief did not 
seem less when it was not felt. * 

With respect to the continuance of the relief obtained by 
galvanism, lit was different in different cases ; in the 
cases it did not last so long as in those where the symptoms were 
slighter, though oflfequal continuance. This observation, how- 
ever, did not universally apply. When the patient was gal- 
vanised in the morning, he generally felt its g» od effects more or 
less till next morning. In almost, all, the repetition of the gal- 
vanism gradually increased the degree of permanent relief. Its 
increase was much more rapM in some cases than in others. The 
permanency of the good effects of galvanism in the disease be- 
fore qs, has appeared very remarkably in several cases where the 
symptoms, after having been removed by it, were renewed after 
intdirfels of different duration by^pld or other causes. In these 
cases means mich, previous to fH use of galvanism, had. failed 
to give relief, were now successful without its aid; or with few 
applications of it, compared with those which had been neces- 
sary in the first instance. I have not yet seen an^ gas^dn which 
galvanism had been of considerable advantagej^ivnere 'its good 
effects appeared to have been wholly lost. It is now about a 
year and a half singe I first employed it in habitual asthma. 
Taking cold and theUxeessive use of fermented liquors hatfe been 
the principal causes of relapse. 


“ The 
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Ci The galvanism was seldom used more than once a day. In 
some of the more severe cases it was used Honing and evening. 
About a sixth part of those who have used- it appear, as far as 
we yet know, to have obtained a radical cure. It in no case 
failed to give more or less relief, provided there was little inflam- 
matory tendency. It failed to give considerable relief only in 
about one-tenth ; I may add, that were it only the means of 
present relief, we have reason to believe that, as being more iiir 
nocent, it would be found preferable to the heating, spirituous, 
and soporific, medicines, which are so constantly employed in 
this disease. 

Ctf As it often happened that a very small Galvanic power, that 
of not more than fjum four to six four-inch double plates, re- 
lieved the dyspnoeaffnay wc not hope, that a Galvanic apparatus 
may be constructed, which can be worn bv the patient, of suffi- 
cient power to prevent its recurrence in some of the cases in 
which the occasional use of the remedy does not produce a ra- 
dical cure ? j|gf 

66 I wished to try*fifne impression on the mind, in the em- 
ployment of galvanism, has any share in the relief obtained from 
it. I had not at this time seen its effects in apoplexy. 1 found 
that by scratching the skin with the sharp end of a wire, I could 
produce a sensation so similar to that excited by galvanism, that 
those who had most frequently been subjected to this influence 
were deceived by it. By this method, and arranging the trough, 
pieces ojF metal, &c. as usual, I deceived several who had formerly 
received relief from galvanism, and also several who had not 
yet used it. All of them said that they experienced no relief 
from what 1 did. Without allowing them to rise, I substituted 
for this process the real application of galvanism, merely by im- 
mersing in the trough one end of the wire with which 1 had 
scratched the nape of the neck, the wire at the pit of the stomach 
haying been all the time applied unusual by the patients them- 
selves. Before the application oflhe galvanism had been con- 
tinued as long as the previous process, they all said they were 
relieved. I relate the particulars of the two following experi- 
ments, because, independently. < of the principal object in view in 
making them, they point ouflwo circumstances importance 
in judging of the modus operandi of galvanism in asthmatic 
causes. 

« Thfef^st was made on an unusually intelligent lady, of about 
thirty- five ye&ra of age, who had for many years laboured under 
habitual |sthma, than whom I have known none more capable 
of giving a distinct account of their feelings. Her breathing was 
very mjich oppressed at the time that shevfirst used galvanism. 
The immediate effect was, that she breathed with ease. Sh$ 

said 
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Said shct had not breathed so well for many years. Part of thg 
freiief sh# obtained proved permanent, and when she was gal- 
vanised once a dayjbr about ten mfhutes, she suffered little 
dyspnoea at any tithe. After she had been galvanised for eight 
or ten days, 1 deceived her in the manner just mentioned. The 
deception was complete. She told me to increase dr lessen the 
force of the galvanism, as she was accustomed to do, according 
to the sensation it produced. I obeyed tier dhejtions by in- 
creasing or lessening the force with which I scratched the neck 
with the wire. After 1 had done this for five minutes, she said 
the galvanism did not relieve her as usual, and that she felt the 
state of her breathing the same as when the operation was be- 
gun. i then allowed the galvanism to pass through the chest, 
but only through the upper part of it, tlie|pire in front being 
applied about the middle of the sternum. She soon said that 
she felt a little relief; but although it was continued in this way 
for ten minutes, the relief tv as imperfect. 1 then directed her 
to apply the wire in front to the pit of t h er stomach, so that the 
galvanism passed through the whole ext|Hfpf the chest, arid in a 
minute and a half she said her breathing was easy, and that she 
now experienced the whole of the effect of the former applica- 
tions of the remedy. 

, “ To try how far the effect of galvanism in asthma arises 
merely from its stimulating the spinal marrow, in a young wo- 
man who had been several times galvanised in the usual wav, 
the wires were applied to the nape of the neck and small of the 
back, and thus the galvanic influence was sent along the spring for 
nearly a quarter of an hour. Site said her breathing was easier, 
hut not so much s#as on the former applications of the gal- 
vanism ; and on attempting to walk up stairs she began to pant, 
and found her breathing, when she had gone about half way, as 
difficult as before the galvanism was applied. She was then 
galvanised in the usual wav for five minutes : she now said her 
breathing was quite easy, an|p she walked up the whole of the 
stairs without bringing on any degree of panting, or feeling any 
dyspnoea. The above experiment was made in the presence' of 
four medical gentlemen. This patient, after remaining free from 
her disease about half a year, returned to the infirmary, labour- 
ing under a slighter degree of it, ami experienced immediate re- 
lief from galvanism. The disease seemed to have been renewed 
bv cold, which had at the same time -produced other complaints. 
This is one of the cases above alluded to in speaking of the per- 
manency of the good effects 6f galvanism. On the return of 
this patient to the Infirmary, two or three application# of gal- 
vanism, combined with means which had given no permanent 
relief to the dyspnoea previous to her first using galvanism, now 

soon 
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soon removed it. When she first used ^alvahism, it required its 
constant employment oijpe or twice ei-day for' several weeks to 
produce the same effect. There is reason ri^^licve she will re- 
main well if she can avoid taking severe 

u Many medical gentlemen have frequently: witnessed the re- 
lief afforded $jy • $atvan ism in habitual asthiua| : |ind Mr. Cole, the 
ftponse-surgeoii of the Worcester Infirmary, authorises me to ? saj , 
that ho other means there employed have been equally efficacious 
in relieving this disease. C 

' u Observations similar to the foregoing, there is reason to be- 
lieve, will be found to apply to dyspepsia ; but as I have made 
but few trials of galvanism in this disease, except where it was 
complicated with asthma, the removal of which no doubt con- 
tributed to a more Healthy actiqn of the digestive organs, I can- 
not yet , speak with certainty of its effects in this disease. In 
some, galvanism, at the time of its application, occasions a ten- 
dency to* sighing ; and in some, in whom it removed the dys- 
pnoeai'fl s|f*meci to o||i|io)i a sense of sinking referred to the pit 
of the stdfcnaeh. ThjqPH curved in several instances, and was re- 
lieved by small doses of carbonate of iron and bitters. 

u That I may convey to the reader as correct an idea as I can 
of the effects of galvanism in habitual asthma, I shall concisely 
relate the particulars of a few of the most, and of the least, sue-* 
Cess ful cases, in which it was employed. 

u Richard Morgan, a blacksmith, jet. 50, had laboured under 
severe habitual asthma for seven months, during which be had 
been better and worse for a few. weeks, but never free from dys- 
pnoea. lie was much troubled with a cou g h , the expectorated 
matter being thick, and of a yellowish colour!? The dyspnoea was 
particularly severe at the time be was galvanised, amt had been 
so lor about a fortnight. The first application of the galvanism 
relieved him. He was galvanised only for three days, about ten 
mhfjutes each day. before he declared himself to be perfectly well. 
HeVetnmed to his work, which % had been obliged to aban- 
don, after the second application of the gqjvauism. After its 
third application hr- performed' as hard work, and with as much 
ease, as he had ever done. # 

w He remained free from ^jspnoea till it was jspnewed, several 
weeks afterwards, by his getting drunk. Galvanism relieved him 
fis readily and effectually as at first. It is now ten months since 
he first** used this remedy, during which he has had several re- 
turns of dyspnoea, but it has hevci^been so severe as before he was 
galvanised ; and when it has been such as to induce him to have 
recourse to galvanism, he has always experienced from it imme- 
diate relief. He ascribes the returns of ljjjs disease to his being 
exposed to severe and sudden heats and chills. 

(t Mary 
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{< Mary a gloveress, had been afflicted with 

habitual asthma for and under my care about one 

year, during whioh »be had tried all the usual roeam with very 
imperfect had some languor in the biliary system, bfit 

little inflammatory tendency.' The breathing d&s, in a few mi- 
nutes, rehdered ii|^ by galvanism, and ^ftejr lhe second applica- 
tion of it, it toitimiild so. She now experienced no inconve- 
nience from exercise, which had not at any time been the case 
for four years. 

u In about three weeks after she had been galvanised she ex- 
perienced some return of the dyspnoea. It was wholly removed 
by a blister, which had often been tried, previous to bet being 
galvanised, with but little and very temporary relief. She com- 
plained of a sense of sinking at the stomach for some time after 
the use of the galvanism, which was removed by carboiutto^f 
iron and bitters. This effect of galvanism seemed often to be 
most felt when it gave most relief to the dyspnoea, seeming to 
come in place of the latter. I have hjiffigrto found* re- 
moved by the above means. It is montn¥«$ifice this 

patient was galvanised, and she rcmaiilf^voli. 

u Hannah Cooke, cet. 20, a servant, had laboured under ha- 
bitual asthma for two months, and tried various medicines with- 
out relief. She was in a few minutes relieved hv galvanism, and 
after three applications of it remained quite well. It is now five 
or six weeks since she was galvanised. 

“ I could mention several other cases, in which I witnessed 
the same sudden and permanent relief from galvanism, as in 
those here related. 

“ Isaac Jladley^pt. 68, a labourer, formerly a soldier, had 
been ill four teemyMrs. His asthma was caused by sleeping in 
camp in Holland. He had never been able, during the above 
time, to walk at the usual pace without bringing on the dyspnoea, 
although he had sometimes been pretty free from it wlnjj^ he 
was still ; at other times he had been constantly oppressed &th 
it, and obliged wholly to abandon his work. At the time he 
used the galvanism^ he was affected with the most severe dys- 
pnoea, which only allowed him to move, and that with difficulty, 
at the slowest pace; lie had beenjn this state for half a year. 
This was the longest and most seWre fit he had ever had. He 
was relieved in a few minutes by the application of galvanism. 
He could perceive its beneficial effects for twenty-four hours af- 
ter its application. It was used daily with the immediate 
relief. Its permanent good effects gradually increased, and after 
he had been galvanised for about ten minutes each day, for be- 
tween two and three weeks, his breathing remained qfiite easy. 
He could now not only walk, but, as I several times witnessed, 
* run 
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■ton- without- any dy^iieea. He of the sense of 

sinking at the pit of the stomach after the dyspnoea had left him, 
which, as in the case just rftentk*ned* , was ^dily removed by 
the carbonate of iron and'b^t^^ digestion 

was much :of- the 

galvanism. hreathin^|ia^|^|^ch relieved by 

galvanism, often this observation, although they bad not 
experienced the sense of Smiting, and consequently had used no 
stomachic medicines. 

€t I saw this man, several months after he had ceased to Use 
galvanfUn, working as a brick-layer’s labourer. He said lie had 
no feeling of dyspnoea, and had been quite free from it since he 
had used the galvanism. < 

• . ,V In general, where galvanism gave such complete and per- 
manent relicf, as in Radley’s case, its effects were more speedy, 
some #$%ree of dyspnoea for the most part remaining in pro- 
tracted cases. 

€< Xh^ ioBowing arfh|he most unsuccessful cases, which either 
Mr« 1 could rj » ect. 

%Jd^ha " Davies, iMervaht, oet. 40, had laboured under ha- 
bitual ftlthma for five years. She was relieved on the first appli- 
cation 4 of galvanism, and said her breathing was quite easy; but 
she was not always equally relieved by it, sometimes it gave 
comparatively little relief. The more permanent relief afforded, 
was also different at different times, never complete.# She was 
galvanised for about three weeks, but not daily, her business pre- 
venting her .regular attendance ; she used the remedy ji> alt about 
thirteen or fourteen times. It was impossible to p|py&nt ; her 
drinking a great deal too much mall liqudaji^ 

<c It is now about half a year since she wt^galvatiilld^ during 
which she says both her breathing and digestion have^teeen bet- 
ter than for the preceding five years. She thinks thS^figestion 
as jpuch improved as the breathing. She has had bd very bad 
of • dyspnoea, and lias been much less subject to bilious 
attacks. She is now occasionally well that she can run with- 
out inconvenience, which she could never dm during the above 
time, but, in general, her breathing, though in a less degree 
than^fornierly, is still oppressed. 

Mary Clark, a servant, A. 24, had labouredkmder habitual 
astfitpafor about a year. The -dyspnoea was always quickly re- 
lic ved|^y the galvanism, although she seemed to experience lit- 
tle, if any, p^manent relief from it. She had more pain in the 
stomach than is usual in such cases, and the galvanism seemed 
to increase it. She was cured by an alterative course of medi- 
cines airf- evacuations from the region of the Mtpiach, and did 
not use^aJvanism for the last fortnight. She had used it at 
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__y.-a servant, m laboured under se- 
Hthma for about a yepr, with con^derable inflam- 
matory tendency. Her breathing was relieved in a few jjninute? 
by grJvanisid, but not completely. For about ofe^teti days, 
during which she was galvanise^ daily for about tePini nates, 
she derived from it considerable relief, both immediate and per* 
manent. It then began to fail to give relief, and iif f J^w days 
gave none. The epigastric region was now verytendWOn pres- 
sure. This symptom was relieved in the space of a i^ dl^hy 
local blood-letting, blistering, and small does of caldlm* The 
relief afforded by the galvanism was now greater than iw first, 
which seemed to arise from the diseaadinot beinaJiMr«re as 


on the first use of the remedy, for sc 
of the galvanism had remained. 


Jartof 

this she T$~ r 

lieved by it as long as she continued to use it, which si- 

veral weeks. The permanent relief she experienced from it was 
also great, although she still at times laboured under aconsider- 
able degree of dyspnoea. About half a year ago, she {eft Wor- 
cester with a promise to return, if she should get worse. I have 
heard nothing of her since. ! 

** She said nothing else had given her so much, either imme- 
diate or ^permanent relief, as the galvanism had done. She had 
been forl$*everal nupths in the Infirmary under other plans of 
treatmetd||)efore Sensed the galvanism. AH the patients whose 
cases l hf ve mentioned weje galvanised at the Infirmary. 

f* Tbei|oHowingis a remarkable instanceof permanent, though 
imperf^ti||relief from galvanism, in the disease ..-A 

woman who had for many ycar3 laboured under severe liiMal 
asthma was incautiously galvanised with such a power as oeoa^ 
sioned severe paiiu No entreaty could induce her to submit 
a repetition of the galvanism, although it had immediately re- 
lieved her breathing. The dyspnoea soon recurred, but she told 
mey^iy months afterwards tba#it had never been ' 

sinoEi fibe was galvanised, and that she had ever since b^h^ahle 
to cirry water in buckets from the river, which the statp# her 
breathing had not for a Jong time previously allowed her to do. 

c * If tbf ; reader will compare these cases with the general ob- 
servation^ |^|{ch I have had occasion to make on thg effects of 
galvanism in habitual asthma, he wilt be enabled to form a pretty 
correct estim&e of what he may expect frtftn it in this disease. 

a When wp compare them with the experiments laid before 
the reader in the preceding Inquiry, the question naturally arises, 
VpJ. 50. No. 234* Oct. 1817. U Whence 
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Wtonct- proceeds the- .pers&a***irt ttfmf ob|^#;eAii* them ? The 
galvanic experiments lead vtk to e^ect i^ief to the dyspaeea 
while the stream of but on 

wh^jwiAci|il^ ,^e' relief af- 

waysin be 

deprived of its nervous influfesge, either by a failure of due action 
ift the brain and spinal marrow, the sources of nervous Liiflitepee, 
0* a failure of due action in the nerves of the organ affected- by 
which thU influence is conveyed. It is no longer convex edvby a 
nerve which has been divided, or around which a ligature has 
been* thro*$J. Now we have reason to believe that habitual 
■ asthtna larises not so much from a fault in the brain and spinal 
the nerves of the lungs ; because, did the degree 
©f dyspft^ib winch we often witness in this disease, arise from 
failur&hv J |e general source of nervous influence, this failuro 
WU&t to apidto: in the derangemeut. of ail the nervous 

fane^tii ^A liercas in flRl’ual asthma, we often find the func- 
tipn alone fiftected ; and when .moral failure of 

nervous ipluenee is observed, it is evidently the effect of im- 
peded refrpirati on , appearing only after the latter has continued 
for some time, and varying as it varies. The effect produced by 
galvanism, vv' on it performs a cure in habitual asthma, therefore, 
does not appear to be its having occasioned a permanent supply 
of nervous influence, but its having cleared, if i may use the ex- 
pression, the passage of this influence to the lungs. It is not 
difficult to conceive that, such an obsti action may exist in the 
nerves as cannot be overcome by the usual si mp ly of nervous in- 
fluence, though it may yield o a greatly increased supply of it \ 
and that it may in some cases continually recur in an equal or 
dimb&tshed degree, vvkr in others, being or e removed* the ten- 
'may, cease*. _ ^ 

^l^be foregoing observations seem to explain why other means 
wbWh give a temporary vigour to th nervous system, often, for 
the relieve habitu; 1 asthma ; and sometimes, though rarely, 

cui*e this disease. The relief obtained froth such means being in 
so much less than that obtained from galvanism, I would 
ascribe to the for mer occasioning but little additional supply of 
uervms influence, while bv the latter we can make the additional 
great as we please.'’ . 

* What is here said is well illustrated bv the effects of gal vanism in 
ftpopfexy. We know that in this disease the dyspnoea arises from a failure 
in the source of nervous influence, and the relief o! tamed from galvanism 
corresponds with the view s afforded by the experiments VMhioh^ ^ We beea 
laid before the reader. ;Whi(e the galyauisni passed through the 1 gags 
dyspnoea was as much relievedas in habitual asthma, but, w;hen it ceased 
fa pass through them, the relief lasted no longer than was necessary for the 
jjeaccti&ulaticm of the phlegm.* 
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• End? In by TbomatJones, ©pti* 
ciftn, No* 02* Charing C«?% .The late Mr* Ferguson’s Astros 
noihieid^ Ol the month, change and 

age of swn^d ^noon, and stars of 

the first, ^eomi|^nppiiri magbitbdev Jyitewise If sAstronomi- ' 
cfrange and ag^jpf the moon, the motion 
of tine sun, moon, and nodes, withal the solar and lunar eclipses 
from the year 18f7 to 1804, with descriptions of their uses.~*- 
Tbe calculations continued by the Rev. Mr. L. Evans, of the 
Rtm Mil. Acad. # ; ;» 

The price of the Planisphere, consisting of three plates with 
a circular motion, on pasteboard will be eight shillings; and in 
boards about thirteen inches square, as a book ten shillings. The 
Rotul.a consisting of five plates* eight shillings plain, and ten 
shillings in boards. The same size as the Planisphj|E^ 

Mr. Thomas Forster has just puhli|hfed cc oil the 
Phenomena and Treatment of irsan w l^e.^ being^a&ilfejanentary 
to his Observations on periodical Ds&ffscs-and- erf 

1 nsani ty . w ty K f _ ;■ *- _ 

The manuscripts of the late Mr. Spence of Greenock were 
some time ago submitted to Mr. Hersehel, who has selected the 
most complete for publication. It will gratify the students of 
pure mathematics to understand; that the volume now preparing, 
and which will be published in the course of the spring by Messrs. 
T. and G. Underwood, contains, besides the ingenious Essay on Lo- 
garithmic Transcendents, unpu blished tracts in the same class of 
the science, equity new and elegant. A biographical sketch of 
the author by his friend Mr. Galt wili be prefixed to the volume. 


LI. Intelligence ami M iscellamous Art ickfd* 


TRIUMPH OF SCIENCE. 


The subjoined decided end honourable testimony giv«m tO th« 
originality and utility of Sir Humphry Davy's di^edvety bfMhe 
safety-lamp for miners, deserves to have a more durable record 
th^p the ephemeral columns of a newspaper, aid our readers, we 
are sure, will therefore thank us forgiving if a place in ourpages. 


The .coal-owners of the rivers Tyne and Wear, J tip body 
most ex.&nsivelv benefited by Sir Humphry Davy’s safety-laipps 
for preventing explosions in crial-miues, have shown their sense 
of the. importance of the discovery to their, interests, and those 
of humanity, by presenting Sir Humphry with a very hands, oihe 
service of plate, of the value of nearly * two thousand pounds. 
The ceremony of the presentation of it took place on Saturday, 
October the 1 1th, when a grand dinner was given to Sir Humphry 

1)2 by 
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by the Coal Proprietors andOwn^# aittfeW- 

eastle, where the plate was exyo*e<MV>r ^uthe b>^e<^on,andthe 
designs, taste, 

esq,., ]$.P. iar .:,^be , of. ;0 

w#rp -presentl;. The f^avori Sliefif^; 

castle; tb#//Rev. Dr.fllraYjj J. ColJins^4%nafejt. ISodgson ; 
Messrs* barren. Lamb, Baker; Lorraine, B u<M le, Ellison, JBotts, 
Brown, Mowbray, Robinson, and about -fifty other ' 

After the King and the Prince Regent, the Queen and Royal 
Family, jmd been drank, Mr. fiambtoii rose, and presented t&i 
service of plate to Sir Humphry Davy, and addressed him nearly 
in these terms, with great strength of feeling : # f 

** )Sir Humphry — It is now my duty to fulfil the object of tfiii 
meeting, a^presentftg to you this service of plate, from the ctoai- 
owners of We Tyne and Wear, as a testimony of their gratitude 
for thet|l^|ces * you have rendered to them and to humanity. 
Ymif t^M^y^genius, wbkh has been so long employed in cx- 
tending, ^|^||^nparallel«^naniner, the boundaries of chemical 
knowlwlg^&ever accomplished a better object, nor obtained a 
nobler triumph. You had to contend with an element of de- 
struction, which seemed uncontrollable by human power, which 
not only rendered the property of the coal-owner insecure, but 
kept him in perpetual alarm with respect to the safety of the 
miner, and* often exhibited to him scenes of death and heart- 
rending «$ji$ery. You have increased the value of an important 
branch of productive industry; and, what is of infinitely greater 
importance, you have contributed to the preservation of the ltv?s 
and persons of multitudes of your fellow-cnai^ures. It is How 
nearly twd£year$ that your safety- lamp has been used bv hun- 
dreds of tinners, in t$ft most dangerous situations, and under the 
most ^ing circumstaiftcfl. Not a single failure has occurred ; 
its alppjute s&curity is demonstrated. I have, indeed, deeply to 
lamei&^orc than one catastrophe produced by fool -hardiness 
aridijpWgance in neglecting to use it, but even these dreadful ac- 
cidW^W^jmssible, exalt its importance. If your fame had 
needed any thing to make it immortal, this discovery alone would 
hai^yflrried it dihvn to future ages, connected with benefits aiid 
Meisipfe.v Receive, $ir Humphry, this permanent memprill of 
our p - tfouna respect and high admiration* — a testimony, 
equally iMMQrable to you and to us. We hope you 
miigh plewip in receiving, as we have in offering it may 

you lii&e to use^it ^ long may you live to pursue your ip^did 
career of scientific discovert, and to give new claims tothe gra- 
titude wd praise of fffq world!” 

Sir Humphry Davy having received the plate, spoke nearly in 
the following words : 

** Geptlemen—I find it impossible to reply in an appropriate 

manner 
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ing address of your distin^ 
pen accuracy of language, is 
jdg'ou ait oeeasioti like the 
nosraall degree of emotion, 
my jabomrehave freeniisfcfut to 
"iildustrjl^fe.ney^^h- our.atts, 
, commerce, ami nTOonal weajthl : f To learn 
this from such pl&ctical authority, is a hf^tr gratification to a 
person wbjtke ardent desire has always been to apply science to 
.purposes of utility. It has a I screen stated, that the? invention, 
which you are this day so highly Honouring, has been subservient 
to the preservation of the lives and persons of a most useful and 
class of men : this coming from your own kftiwicdge, 
foun^ea upon such ample experience, affords me a pleasure still 
mpre exalted — for the highest ambition of ihy life has been to 
deserve* the name of a friend to humanity. To crown all, you 
have as it were embodied' these sentihients in a » 

maguifi%it memorial of your good^&duion. I 


ank you| 


ent and 
e only 
lie? all cir- 
day will 


imperfect and inadequate eflForts ^ 

cumstances of my future life$>y th» recollection oF 
warm my heart ; and this noble expression of your kiSdbe&s wif 
awaken my gratitude to the last moment of my existences- 
Mr. Lambtou\s speech, and Sir Humphry’s reply, wefe re- 
ceived with loud acclamations ; as was likewise Sir Humphry 
Davy’s health, which Mr. Lambton gave with thred%mes three,, 
ai|d introduced in another eloquent speech, still further extolling 
tlw joints of the lamp, and the disinterested manner in which 
it had been presented to the public. 

Sir H. Davy*i reply, said, that he was overpowCvetl by gra- 
titude, by these reiterated proofs of theirapprobatidh^tnat his 
merits were far overrated — that his suJrss in tl^ cause was 
owing to his following the path of experiment, discovered by 
philosopliers who had preceded him — that he $ould friJlingly 
divide their plaudits with other men of science, and ctei%;;Uiuch 
for the general glory of scientific discovery in a lpi^pterse of 
age*s* He referred to the great increase of wealtR|lWri|i(^ to 
, the country, within the last fifty years, by scientific inventions, 
.wfticji could not have existed without coal-mines ; the improve- 
the potteries, the steam-engine, and thf dis^vefy of 
s. In referring to the steam-engine, he sttid,l*'P?hat an 
ilfimpube has this machine given to arts ipd marmfac- 
much has it diminished labour, and ibcreiiised the 
real strength of the country, far beyond a m#e fn crefese bf popu - 
iotkm l By giving facilities to a numbe^pf other inventions, it 
had even® moral effect in rendering Capital necessafy for the 
perfection ojf labour, credit easential^to capital, and ingenuity 
and mental energy a secure and dignified species of property. 

% # V 3 ' Science 



Triumph of Sde&c*. 

Science was of Infinitely tnore importance thancotdd at first vievP 
be supposed to the state, for no source of "weid#w power wa# 
entirely independent of it : and upclass well aWte 

to appreciate its advantages as the gentlemen wbdmhe had the 
honour of addressing}^ they not onJf 1C' tl*e means 
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chemist and mechanic, so as to make the elements fimialtfwater 
perforin Operations which formal y demanded human labour} and 
to convert the productions of the earth into a thousand 
forms opieauty and use. Sir H. Davy said, that it was in pur- 
suing those methods of analogy and experiment by ' 

mystery had becomgja science, that he had discovered Jhe sallfc^- 
lamp— tha#lie had registered the whole progress of his researches 
in the Transactions of the Royal Society, in papers which' that 
illustriouaJ^pdy had honoured by their biennial medal .^nd that 
in those papers he had acjgipwledged the slightest him> or of- 
fers of assistkiSle, that hSPmd received. — He stated this, not 
from vain glory, but on account 6f certain calumnious insinua- 
tions which had arisen, not in ^the scientific world, for to that 
the whole progress of his scientific researches was well known, 
but in a colliery. He must ever treat these insinuations with 
Contempt jjjpnd, after the indignation which had been expressed 
tagajnst them by the coal-owners in general, he coifld not have 
any anxietj|'on the subject, nor should he have referred to it at all, 
but that he had every«reason to believe that the personsi&mongst 
whom the|c insinuations originated were , exj§£ttsively benefited 
by, and w^e constantly using, his invention; * And that It Was 
far from h^expectaumi that such persons would have elnpldyed 
their respeefable coSEpions in mean attempts to impeach the 
originality of a discovery which was given to them in a disinter- 
ested manner, and for which no rtturn was required, but an 
hon&sfc i^ nowlcdaemen t of the benefit, founded upon truth and 
j^st|^|pfe|§^(s a id Sir H. D.) do not envy them thm feelings, 
partiiparijrat the present moment. I do not wish to inquire 
into ^^r j^dtiveal I hope, however, that their conduct has been 
prompted by ignorance rather than malevolence, by nrisJSjpre- 
hension rathir than ingratitude. It was a new circu*fi^|S&|id 
me c , that a^tempts to preserve human life, and prev^ 
miseryi'kholPt^reate hestile feelings in persons who pk 
havk similar objects in view. 1 have had som<|bpposmU*jp 
laboiu^ and more $hxiq$y during the course orthese researc 
but had the opposition^ the labour, and the anxiety been % thou- 
sand times* as great, th{f|veut9 of this day would have beefi more 
than A compensation (&r&i plaudits)., Sir Humphry, ill 
drinking the health of the company, offered as a sentiment— 
« Prosperity to the Coal Trade. 0 The 





berknd, the 
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ie of the puke of Northum- 
cotjnty. ; v 

ucerns returned thanks, and 
rftaarift&e' Duke, expressing his #tln)i- 
the ? meeting, and his conviction of the 


rea4 an extract of a ^ _ 

great beiefit that ltafi^esulted tor scieniepivnd humanity in ge- 
neral, and the coal trade in particuktr, from Sir ft. Davy’s dis- 
com^ ; :b-,y # # 

gave the health of the Mayor of Newcastle who 
f$|tmed thanks, and gave the he All of the Chairman, which was 
dSitk with three times three, ana great plaudits. * 

La mb ton, after returning thanks, again alluding to the 
olg^t of the meeting, stated his own desire upon all occasions 
to-jpp«nolb, to his best endeavours, the interest of the coal-trade- 
The health of the Bishop of Durham waPdrank. ^ The Rev* 
Mr. Collinson, his representative on this occason, said that no- 
tlung^but. the age and infirmity “of the vcncra!)le j B|shpp pre- 


in- 

!said, that 


ventefi h}a| from being present; that no one was tno|| 
tcrested imtlie object of their lneetip^p Mr. Col^lp 
whatever gratification Sir H. Davy received from the enthusiasm 
with which his invention was received by men so well able to ap- 
preciate it, yet that it must be infinitely more gratifying to him 
to know, that men now living, and their remotest posterity* 
would be indebted to him for their safety; and that he was an 
instrument |n the hands of Providence, not only foi^|rotecttng t 
human life, but for preserving human happiness. ^ 

Mi>i|ii|babtoii gave “ Mr. Buddie, and the Viewers of New- 
castle/* stating, • that the coal-owners owed much to the cour- 
age and sagacity %ith which they investigated dang|^, and the 
skUifWhith they used in avoiding it ; and paid m an w just com* 
pliments to their science, hs well as to tj^aw humanitjjfe 

Mr. Buddie, in returning thanks, Sud, that ^ Sir Humphry* 
Davy’s lamp v offered them Resources in the art of mining which 
they had never hoped for, enabled them to w ofk eoa^whrch 
could neve* even have been explored, and above alL tp^ -from 
tMit minds a heavy weight of responsibility. 

§ir Humphry Davy gave the health of thdLRev, Dr» Qray* a 
‘ aan, he said, by whose enlightened pmlantlgopy 1 at- 

jjfliad been first turned to the subject. — Dr. <#ray returned 



vifig toasts were given by the Chairma 
Union of Science with Humanity.” — <f The Tirade of 
Tipi Itnd Wear. — u The Members a£ NHvvcastle; , *^ < The 
Rev/Jehn^odgson.** :: ■* *'■ 

Sir H. Davy said he had* spoken of tfie general benefits re- 
sulting ; he was sing they would drink with pleasure 

U 4 the 
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the health of n moat venerable and distinguithed frieml to 

science— *Sir Joseph Banks, the =• 

who in youth had endeavoured to extendthe limitrof human 

knowdedge/amongst ' 4iHte»aI tie» - f 

Tanked the^faon of ev% ^ 

through hiswhole liw,Jiad dbvoted his^rttme and his time to 

the pm^bilis^F science?^ * 

Mir* Robinson give <• The Members for 06 Cmmtyof Pur- 
hattl^li-fili 11 .' Lambton returned thanks. •■■. / 

At ten o’clock Mr. Lambto^ and Sir H. Davy took their leave 
amidtt the enthusiastic applauses of the meeting, when Mr* Wow 
Lamb took the chair, and harmony and conviviality were kept 
up till a late hour. Never was there a more agreeable meeting, 
and as the object oLit was one of convivial benevolent, sojSthe 
effect of it was uni^rsal hilarity. 


« STEAM ENGINES IN CORNWALL. 

From tbelftonthly Report for September, it appeagMt%t du- 
ring that month the folltytttijgi'iiras the work perfoippF by the 
engines reported, with earn bushel of coals. ‘ 

Water lifted! foot high Load per tqnu*e 
with each bushel. inch in cylinder, 

23 common engines averaged 23,099,400 variqus. 

Woolfs at Wheal Vor . . 38,S94,222 15*5 lib. 

Ditto JVh. Abraham* .. 40,310,194 16*8 

Ditto ^ ditto , .. 26,138,822 #l*3 

Ditto $Wh. Unityf . • 29,557,019 1'3:L; 

Dalcouth engine . . . . 43,031,945 1 1^, 

Wheal Abraham ditto .. 35,128,397 ^ 10-f v 

United !V|jies ditto .. . . 30,716,53$ Wf 18 1 

Wheal Clipce ditto .. 38,832,427 


VOLTAIC AdftON, SaFKTY-FURNACK, ETC. 


^ To Mr. Tilloch. * 

Si E, ^Having ascertained the influence of atmospheric air in 
inerfb^^ t^c intensity of the Voltaic action, I was ilfestt desirous, 
in fd^^pi^p the views of M. Dessaignes, to ascertain the ef- 
fect w e$alted temperature. For this purpose the plates 
were heatei|Jiighy in a sand-bath and plunged into the acid 
medium in the porcelain ceils. By this means 1 ignit^/witlv 
the threejwrcelain troughs adverted to, still presf rvings^|||^»^ 
diluted *$$$■ eleven inches and a half of platinum wjrip:; ^lie 
expieiitnen& with charcoal and metallic laminae wenPjfii faipbr- 
ti on ally brilliant. < n^xt rai|ed the tcmpcratii^ of the 
lution up to 130° F. Jm d obtained results nearly 0 striking. 

* Has bad^cansiderahte tliis month 40 repair boilers. " v 
• f .Walking part of. this month without the aid of the small cylinder. 

- /si "*• We 
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.We have thus ^fovjded another raeaa for obtaining an increased 

la /efernng to the apparatus l hlle proposed foi'drawingoff 

siKH*lt| When one, 

^beis mustfbe ebUtKy means of proper 
appendages, ,By allotting the urn to rest # water, it will always 
be kept scpf ^or aftaarreiU of water%eing pfcrmitted to enter 
from betet*^ mrough a small aperture ; we should hitve, bckdes 
the safety afforded by the wire-gauge, that of an atmosphere of 
stemn^ksid it the position of Sir ft. Davy be* founded in truth, 
that Jkime is an exhibition of temperature above a white heat, 
and dip the wire-gauze serves merely to cooldown the flame below 
that increment which is the grade of incipient flame, —a fillet 
of wire-gauze in the interior of the urn, thus, 
would present a number of cooling surfaces, ,/* v V 
bv inceptiog^the included Jame. and such a f : \ y 

convolutei^® spiral partition of wire-gauze, / ; - -t : 

would yieldKa security as ample ahl sJfctbso- \ / 

lute as the safety-lamp^. \ **'-—* ' / 


I exposed to the action of the compound gases in the oxy- 
hydrogen blowpipe, a fragment of a meteoric stone which felt at 
Pulrose (one mile from Douglas, Isle of Man), about twenty 
years ago, du^ig a thunder-storm. It tore up the ground wi^ 
considerable violence, killing a mare and foal at the same tim* 
This mete^Wite appears somewhat like a dark pumice-stone, — 
of low specfnc gravity, — and containing a few small w lute specks 
resembling leucite When exposed to high increments df j^mpefa- 
ture^^:;;;; v « ' 40 *!^ ' 

It exhibited before the blow-pipe : first, a^in tense imsiMvid 
light y — then entered into fusion , and pass#! into a Hack glass. 

I also introduced before the ignited gaseous mixture a piece of 
what has been long known here under the n am ^f^tdishi ng 
powder. This portion of it which I found in situ resembled 
asbestos, having a iigniform structure, but crun^lmg||l^|^Wft 
powder between the fingers. I found it in contact with delprn- 
posing granite and quartz interspersed with ndfMle schorl j in- 
deed, 1 ''-Jt^ive specimens which I found in the same pjffffe, cora- 
“ of needle and compact schorl exhibiting the 

itions into this substance. •••&' 


blow-pipe it was characterized bv a vividll 



i;ofW^L ( 

• I apprehend that the convolute would |ppseijf hut one cooling surface, 
namely t he exterior; the inner convolutions ‘would be in the situation of a 
piece of wire-gauze ^within a safetydamp.— Edit, > 

\ ' T*;- magnesia 
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niagnesia when Introduced before theie*#^^ 

tered into rapid fiisionymtitform ed a bMutiful wci bead. 

I ani, sir, vbur 

1817. - : f.3^ ■'■^34^’^ uftftXY, 

YbelpoWng appear in my 1 ate pager rFage t4S,Une 3, 
read * W/(j& m iriHttafi&lmti't Page 1 44, read tc of the corrosive 
salt/ 1 Pagb 146, read Mr* Porrett itm. * ;$r 4 :4. M, 

■-fe ■•»•• : # * 

PROCESS FOR PREPARING ACETATE OF POTASH : — CtMLOtTRING 
MATTER OF DRAGONS BLOOD EXTRACTED BY QUTCXXI&iE, 

■ To Mr. Tilloch. - 

Sir,— I beg leave to offer to the consideration of your che- 
mical readers a more convenient process for preparing acetate 
of potassa than 0iat which is at present followed, in thfc way 
now practised ; viz. that of saturating subcarbonate of potassa 
with distilled vinegar. It almost invariably happens that the so- 
lution is .ofH brown colour, probably arising in part fpoui the pre- 
sence of fiptme extractive matter* and partly from th^pirtiil corti- 
bustion of the acid during the ebullition, in order to remove this 
impurity the solution is evaporated to dryness, and the residuum 
is melted by a gentle heat mid left to crystallize. If the iftiution 
of the acetate he made in the way which 1 shall proceed to di- 
rect, it is colourless , and consequently docs not require the eva- 
poration to dryness and subsequent fusion. 

♦Let 120 parts of subeavbonate of potassa andF’300 parts of 
superaetftate of lead be separately dissolved in as litjde water as 
possible; the solutions are to be mixed together, the carbonate 
of lead vvftl be precipitated, and the acetate of potassa will re- 
main involution, which may be evaporated until it becomes 
wmeWhafthiek, and then set aside to crystallize. 

I am un«ncquainted^vith the quantity of acetate yielded by the 
above proportions ; as while the solution was evaporating, an 
accident happened to my apparatus. 

I ol^aitied from the 300 grains of super acetate only 160 grains 
of pkw^te of lead; from which circumstance I am induced to 
accuracy of Theitard’s statement of the proportions 
of the cbfppone^ parts of the former salt; viz. oxide of lead 58; 
acetic atfid 26 ; water 16: for, supposing his account to be 
correct, 1 did not obtain the full proportion of oxidej without 
reckoning the carbonic acid : the whole of which, as np etferiNis- 
cettcfe occurred on mixing the solutions, must have 
combination, I am; sir, yours respectfully, || # 

July 27 , 1817 . ? ^ # LlTHOFliiLirs. 

P. S. I have recently found that the colouring matter of the 
resin vulgarly denominated dragons blood, may be extracted by 
quicklime, almost if not quite as well as by cRu^tic alkali. 
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sired to examine the bodjr of a man whose Ji^i^d b$e.ii suddenly 
destroyed % lightmn|f at^jColvvaJl near LediSry. The:wife ; '^f 
the deceased ^sti nateW refusing permission to open the body, 
my examtt^llpi was Unfilled to the effects of the efed^Jc fluid 
on the ext^al'fiirface. On viewing the head, I found the htfir 
and the heard of the left side singed, and the skin of the ear, 
cheek, and dpper part of the neck perfectly black, but entire* 
Between the shoulders there was another black spot of the jsifc© 
of a crown, exactly over the spine, and on the outside of the 
thigh of the right side just above the knee, there was another 
black spot which I couM scarcely cover with my hand. The 
parts, pf the shirt and flanncjl lining of the. breeches and jacket 
which covered the injured skin were charred, but neither the ex- 
terior parts : pmhe small-clothes (wjuph were made of i$rduroy) 
nor of the jaWet were burnt, the eleferic fluid having oi9f occa- 
sioned . it:, laceration resembling an incision made by a sharp in- 
strun|enl^ It appears that the electric matter entered the left 
bide of the |iead, passed through the chest and abdomen in an 
oblique direction, and escaped just above the knee on the oppo- 
site side of the body. Whether the fluid entered or escaped at 
the spot on thAiack, I am at a loss to say ; but from the ex-* 
ternal part of the jacket not being burnt, I suspect a quantity 
escaped the#. The spots were perfectly black, and exhibited 
the same appearance as is produced by the caustic alkali after 
remaining several hours on the skin ; and from its fiabbty state, 
the mi$nkief was no doubt deep. Whether the fluid produced 
the same effect on the internal parts through which the fluid 
passed as it did on the skin, is a question w hich I shall be obliged 
to you, or some of your readers who have ascertained tlj| fact in 
a similar case, to answer. The mail at the time tile accident 
happened was under an oak-tree, and when the lightning struck 
him M ipning forward and fell on his face ; sqpn aiter*yM(t|i 
there was a second flash, and this might have produced the spot 
between the shoulders ; but if so, where did it escape ? f 

About twenty years ago 1 had an opportunity to examine a 
man who yps struck dead by lightning; in a field near Hereford, 
with an umbrella over his head. On that man the electric fluid 
produced '10 evidentjeffeet either externally or internally. Thf 
brairt had a aulphurjls smell. 

Queries, Did the passing of the fltrid through the umbrella 
prevent its burning the body ? As no apparent injury was done 
to the body, how tire.we to account for its effects in destroying 
** life i 



B New Seal* for the Maintain Bar&i&ter.— Optics. 

life? Did it ^ terminate life by destrm^ng tfa^ electrieal powers 
of the brain > 1 ionie through the 

medium of your valuable Work, femir #e w remarks ou 
au<#%e|Ue» to my I constant 

■ Profipor Bertoncelli of Verona has tontriv^^Sphlgeniou* 
^tboa^jf adapting a graduated measure to the scale 

qf the barometer, to indicate the height of $iouu I wMiou t the 
necessity of calculating for the different degrees <h f^ziperature f 
&C* To the common scale he adapts a corresponding one, di- 
viding the inches into 100, placing his zero at mean pressure* 
and ascending both ways in numeration from that point. This 
scale n surmounted by a brass revolving cylinder on which are 
gravedv four different series of lines ; one perpendicular divided 
like’ the^reclHing ; another of ten diverging likes ‘Hbxfch ascend 
the whole length of the cylinder, and the rationale of which the 
Profess&r has not stated [j^fehese lines are again partially inter- 
sected by two series of four lines diverging at right angles from 
the point of zero, and Assigned to indicate the correction for 
difference of temperature. The whole cylinder revokes by iheans 
of a screw, and acts in conjunction with the counter scale of the 
barometer ; it is accompanied by a vernier, which is commanded 
i by two or three screws to the point of eorreq|jpn ; while this 
vernier is also to act in correspondence with a common nonius 
placed on the inch scale opposed to the surface of #ie mercury. 
•This complex machine Professor Bertoncelli calls an Ipsographic 
scale, which nevertheless has still to be read off and calculated 
by the aid of logarithms. If he could find a metal which Would 
not contract with cold, then his series of screws and tangent lines 
might be useful ; alftl if logarithms were more familiar than com- 
mon addition or subtraction, this instrument might prove of 
Biucfi||ineral utility. ' _ 

' OFTICS. ' 

intejpsting case has just occurred, of a pmn bom 
illS^beliig Restored to sight by the means of a surgical .opera^- 
nat^e of Burdwan, of the age of eighteen, was lately 
sent-bv his family to Dr.Luxmore, of whose success in the removal 
of the* cataract they had heard by public report. The operation 
'Swai performed on the 26th, ami in six days he began to see and 
distinguish objects. After the celebrated case of Dr. Chesel- 
den r s patient, whose sensations have beerr|o minutely and phi- 
losopliieally Laid before the public, it can hardly be expected that 
any discovery regarding the origin of our ideas of figure, distance, 
m ^ could be extracted from the observation .of an ig- 

. ^ ^ norant 
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iiorattiHN^^ # ^iiikabstraetedlv^li 

litile. able to describe gradual improvement of his intellect, 
under this suddeh and astonishing introduction to the visible 
woridi i-Iil: witfa condtwtoi^ ■ 

so obvious from "tie ' ^ , 

our common judgement oX figure, quar&tf,Wi distanoey is hot 
an inherfl^iP^dty in the mind, but a practical result, from the 
ever^ptHl^xperim^nt of comparing the perspective with the 
actual flgur% bulk, or distance. For a cricket- ball #l§putin 
one haadl^itia cube of soap in the other, and he was desired to 
describe tliel^bape ; he was unable to do it by bis newly ae* 
quired and ^ttexperienced vision, and was obliged to have con^ 
stant recourse to the more practised sense of feeling. $Khe& 
any object is presented to him, although he can without hesita- 
tion declare its colour, he is wholly unable to decide on i& qua** 
lity, untiih^js avowed to handle it. — Bengal Paper.- #£\ 

M:-X 

HYBERNATION OF SWALLOWS. t 

Extract of a Letter from Joseph Wood, esq. to a &enti&tiian in 
' f' Washington. . ■ . ££• ~ 

: ;£• ■ w u Marietta, j!|ne 30/ 

u I came & this country in the autumn of 1785, and resided 
atBelleville about three miles below this place, on theVirginia side, 
till 1791. During my residence there, I observed one evening 
a little after suq|pt, a vast number of swallows collected together * 
high in the air, and hovering over a particular spot; this was 
in autumn, when the weather began to grow cool. Having been 
informed by Mrme of my school-mates, when a bov, that 1 they 
had s$en swallows dive into a mill-pond, and disappear, 1 was 
determined to watch these, and in about ten or fifteen minutes, 
as darkness approached, they lowered their flight, and concen- 
trated in a smaller circle, and at length, to fey surprise, poured 
into a var^l^rge hollow sycamore- tree, about seventy fee$ above 
the ground* I observed that they came out for severafftieces- 
sive days, and returned in the evening in the same mandlrv'^^, 
the year, some of the settlers cut dowuahe tree j t 4W 

hollow about six feet in diameter, and was jijpd ^ix :: liiej&ji‘ 
deep with bones and feathers, and other remains of dead*birds ; 
—-such, probably, as were too old and feeble to fly out inthe 
spring. They must have occupied the tree for many yeirs. I 
have since seen two other trees that have fallen, with similar 

•*.*£ ■ .n * 

pcaranccs/ — 

' ■ •:•••% $» 

LIST OF TATE NTS FOR new inventions. 

' *, . • 5 : -; r> _ ' 

To Edmund Richard Ball, of Alhury Mills, parish of 

AJbury, Surry, for his new method of manufacturing' paj>er of 

*uperior 



superior 

xeqairing strength*' 

To Edward 

or inanulvfel 


' Toiafoes' Boaifiml 




to enroll* 
fovemems m 
: &W 3 i.s 


of Crown-street, Old- street 



dfctcb, -Middlesex, for certain ’.improvements in J^^fcadiineiy 
«sed -for tarring, reeling, and twisting of yarn, iCjplIllpilllk I he 


immw strands of cable* and other cordage, 


iwg rope of every size. — 12th August. — 6 montW 

To William Geldart and John Servant, both Yorfc- 

fifeire, for certain improvements in mangles. — 12ih^gust— 2 mo* 
To^fphtha Avery Wilkinson, late of New- York in the United 
St$&efc4>$ America, but now of Covent harden, Middlesex, for 
•c«i^^ii»proveirients in the application of machij$^y for the 
purposed! m at i u hi c t u ri n g of weavers’ reeds ]m ware V; &r , other 
power*— 23d August. — 6 months. * f 

To Qeorgj^ledlutrftt, of Denm ark-Street, St. Giles, .Middle- 
sex, eng&iecr^or an arrangement of implements to form certain 
apparatus which he denominates the hydraulic hala^fee, applica- 
ble tp ^echanical and hydraulic purposes. — 26t|| August. — G 

" ;u r 

, •• < To Mr. HI Inch . " 

&B,— I take the opportunity of inquiring, through the means 
#of yoiir widely-extended Magazine, whether anj& of your astro- 
nomical correspondents observed the remarkable conjunction of 
Venui with Rcgulm on the 29th of September last. 1 find by 
M. fiode’s Epherueris, that the two stars would, At fievlin, ap- 
pear within twelve seconds of each other : but no iTotiee h taketi 
of this singular phenomenon either in the Nauth&l Almanack, 
or in the Connaksarue das Terns. 

|l% ! l am, sir, your obedient servant, 

AsTmW 0 ^V^ 


Octo^r, 1817. 
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Orator,—^© tijiwt ExLen^and 
JSy HENitY Ui , iKGTaj| ? Bjj, 


Music is necessary tm the 
| mavi readily attmmlSe I” 


■ To Mr* Tillocli. 

H Blu i r’s Hill, Cork, Sept 1 8 17. 

aving been lately requested by a particular friend, 
to direct my attention towards the investigation of a certain sub- 
ject which he considered both interesting- and instructive, I com- 
plied with hi$ wishes ; and having proceeded a certain length, 

1 nt>w transmit you a copy, intending at a future period |jp com- 
plete the inquiry. 

The purport of this investigation was — “ Whether music is 
necessary £o the orator— to what extent, and how ^iost readily 
attainable ?” - 

As there appeared to me, at my first setting out, some proba- 
ble connexion between the intervals of speech, pnd the ancient 
division of the musical scale, I was determined, if possible, to 
analyse the tetrachovd. Hence arqfe not only the question of 
minute division, but of concords, even to the perfection op im- 
perfection of our present harmonical basis : — and with this part 
of the subject I thought it more desirable to begin. 

Expermkni 1. 1 prepared a common deal sounding-board 
about foil* feet in length, with an ordinary bridge, and sufficient 
steel wires for the subdivision of one single fourth into quarter 
tones, CF being the extremes. 

Result* After getting the best-earM musicians around me, to 
tune, retune, alter, realter, bv ear as well as by all the ancient data 
1 could trace, — the only effect produced, in their estimation, 
whenever a quarter tone was struck, was that which wftild nc? 
cesaarily be produced by an instrument out of tune. | J ' - 

Whttt can we infer from hence? That modern eafMpte no 
more ; : |M^ared for the reception of the Teal diesis oirpfUarter 
tonejdMA the ears of our earliest ancestors would have been for 
that present semi- tonical division. Here J^fty important 
question presents itself : How happens it, that at this vety day 
(if we may believe Dr. Burney) the Arabian scale is more,Jni- 
nutely divided than ours; their octave containin0tweni|^rfou| 
quarter tones, for all of which there are particular deuomina* 
tions? Must it not have arisen from excessive cidtiy^ic^ the 
ear having been previously satiated with the semi-toi^|||vi% 
is right perhaps in asserting that such division is 
with modern harmony. But what of this ? . 
superiority of modern European ears, or the sujaeri^m^^f our 
Vol, 50# No.235. Nov. 1817. * -X ■ 
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system ? It is idle to speak of Nature—wo are all the children 
of Art. But in regard t o bur semes f is there any ratibmd ground 
for asserting that our ears are mor$ Infallible than our eyes? 
Early impressions will produce within us certain ideas of beauty 
which rib subsequent comparison can efface : Hence the totter- 
ing foot and sugar-loaf head are held in greater estimation by 
the Chinese, than those of the most perfect statue ever said to 
have been formed hv the chisel of Praxiteles. We may next" 
proceed to 

Experiment 2. being one certain, and perhaps the only me- 
thod of tuning the soni stabiles or immoveable tones of the 
disdiapason, agreeably (as 1 conceive) to the laws of the ancient 
system; that is, with three conjunct, and one disjunct, tetra- 
chords ; for which purpose I employed a* common piano- forte* 

Let the disdiapason or double octave be represented by the 
following letters, taking C as the fundamental : 

CC* DD* EF F * GG* A A* B cc* dd* eff* gg* a a* b <£> 

/This tuning was effected by 


1st. Tune D to any desired pitch 
2dly. — — G a perfect 4tn from D 
Sdly. — c a perfect 4 th from G 
4thly. - 


means of a rnonochord, 
the comparative lengths 
of sounding wire being 
Inches. 


4thly. C a perfect octave from c L , r , inches. 

Sthly. — / a perfect 4th from c< For thefimuamentdA 10l)(> 
(ithly. (c) a perfect octave from c | T , SU PP 0,( ; > •* • *J 

}> 750 
f | 500 


(Ithly. (c) a perfect 

7 tbly. g a perfect 4tli 1 , , , 

(downwards) J * 


(For its 4 th above," 
4 * hs of 1<;()0 


For its octave, 
^ 1000 ./ 


The ultimate soni stabiles will therefore exhibit themselves in 
the following order ; every other note being subject to the pro- 
posed adjustment of the performer. 

CD G <? fg (h 

Now^ this arrangement, which insists upon no more than two 
intermediate rates in either octave, will be found upon trial to 
differ so very little, if at all, from that mode of tuning most 
agreeable to a cultivated ear, that we must consider it (at least 
for simple melody) as a mere well-regulated outline. 

I could here wish to examine, why the fourth was considered 
by the ancients as the most perfect conchoid; so perfect indeed 
as to constitute the main regulator of the scale; — but the docu- 
ments of antiquity are wanting. We must therefore resort to a 
modern experiment, which I line! recorded in one of our Cyclo- 
paedias (I believe Rees's), which exhibits the question in a sin- 
gularly striking manner. 

Not 
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Not content with the assertion of the writer, who made the 
experiment with a wire several yards in length, I constructed a 
simple monochord (that of which I jiave just spoken), and found 
the results to correspond. As th$ very simple instrument is not 
only amusing, hut on many occasions instructive, I shall de- 
scribe it. 

Monochord . 

Take an even strip of deal, free from knots, about three feet 
long, five inches broad, anti three-quarters thick. Plane it fair, 
and glue upon each end a piece of hard wood about an inch and 
a half in height. Stretch a steel wire horizontally over these by 
means of two upright iron pegs suited to a common tuning-ham- 
mer. Lastly, provide a perpendicular bridge of* hard wood, 
about an inch long, whose base may be three-quarters, and whose 
summit about one -quarter inch in breadth: let it mo# freely to 
and fro beneath the wire, (merely in contact and no more, lest 
the pitch should be altered,) and press it (the wire) down upon 
the aforesaid bridge, at the destined mark, with your nail, or, 
which is better, with a small oblongtsquare piece of hard timber* 
The monochord is thus complete; and by way of a sounding- 
board, you have only to place it on a table, or on the leaf of a 
piano-forte. 

A rough side-view may explain it better. 



A A, Blocks which serve for feet* 

B B, Permanent bridges, each one inch and a half Jiigh. 

C C, Blocks in which the pegs are inserted. 

’ I), Moveable bridge. 

Let tne now describe the experiment which proves the grada- 
tion of our concords. 

Experiment 3. Take a strip of fine soft paper (news paper 
will answer) about one inch and a half long and half an inch 
broad, bent longitudinally in a triangular form, like a saddle. 
With one extremity of this saddle (its apex being upward) the 
string while sounding is to be gently pressed at given points, and 
tones different from the original will be strongly perceptible. 


X 2 


Thus, 
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Thus, 


'“ A “\ 

r~ . — "■ -i 

Sounds which would he pro- 

I r“— T" A “■> 

. Bartei vie sounds 

Points of 

duced at such points were 

resulting from 1 

contact. 

the bridge so situate, and the 

gentle pressure 

Centre. 

wire struck iu the usual way- 

. . . . Octave. 

by the sui t paper. 
Octave. 

i point. 

. • . . Fourth. 

Double Octave. 

1 do. 

. . . * Fifth. 

Octave of the Fifth. 

i do. 

• . . . Minor 6th . . 

Triple Octave. 

t do. 

. . . . Major 3d. . . \ 

f Double Octave of the 
[ Majon3d. 

do. 

. , . . Minor 3d. . . 

Double Oct ave of the 5 th. 

f do. 

. . Major 6th . . j 

[Double Octave of the 

1 Major 3d. 

[The moveable bridge is not used in this experiment.] * 


Of Discords . 

The 2ds and 7ths are independent characters, mutually con- 
nected with each other, and bearing no relation whatever to any 
of the foregoing concords. 

Such is the undeniable statement of harmonic relations, bv 
which you will readily perceive the remoteness of our 3ds, and 
their consequent rejection by the Greeks, who acknowledged only 
two concords, (the octave being considered as a repetition, or 
rather as an antiphonious sound,) in contradistinction to the uni- 
son, which was termed hoinophonious. 

These two ancient concords were, 

The 4 th, regarded perfect* J 

The 5th, regarded imperfect. 

Were you to take the trouble of reading Burney’s History of 
Music, yon would smile at his unwillingness to acknowledge the 
4th as a concord at all. His reason is obvious, the comparative 
perfeCtipn or imperfection of our harmonic system being, so de- 
pendent Upon this important fact* 

That harmony, according to the modern sense, was rejected 
by the Greeks, Requires but little argument. In every system 
adopted by that extraordinary people, they sought perfection , 
nor could they by any means consent to the erection of a super- 
structure upon ever so slightly defective a basis. With them no 
other combination of tones was held admissible, than that ofthp 
unison and octave ; and for these they might well have pleaded 
the sympathy of Nature herself. Aristides Quintilianus, an an- 
cient Greek writer, has related the case, and the proof is readily 
attainable with our monochord. 

Experiment 4. Tune to perfection , on the piano-forte, every 
note within a given octave. 

Tune the monochord in perfect unison with the upper note of 

that 
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that octave* suppose c. Place it on the piano, and balance 
across the wire a small slip of fine tissue paper, sufficiently bent 
to sustain itself |>om felling. 

Strike the fundamental C of the piano pretty strongly, and 
the wire of the monochord will vibrate a little} just so as to 
agitate the paper. 

Strike the upper c, that is the unison of the monochord, in a 
similar way, and the paper will be strongly agitated. 

Strike every other individual note between C and c, and no 
such effect shall be produced. 

So far for sympathy, which fully authorized the adoption of 
the unison and octave ; and so far may the ancient system be 
defended. But why should that system have been* confined to 
the narrow limits of the disdiapason or double octave ? 

Perhaps this question may be solved by another. May not the 
Greeks, whose constant maxim was that of unity , have consi- 
dered the musical string itself as the natural boundary of the mur 
sical system, every sound, though apparently simple, being neither 
more nor less than a compound of the numberless intervals 


of the grand system, or whole string .. . . , . 

and of the two smaller, or disdinpasous, iuto which! _ 
the string while vibrating is divided . . * . . J 

every portion thereof being at the same moment in mare or 
Jess effective operation — with, and, if I may use the expression, 
at the same time without a central bridge ? 

This conjecture may not be deemed altogether irrational 
when we reflect upon the ancient character, — thus maintaining 
the unity of Nature in all the fullness of perfection. 

But why did not the Greeks consent to the subdivision of 
time , the only distinctions with them being the long and short, in 
the ratio of one to two, similar to those of our semibreve and 
minim, or crotchet and quaver ? 1 answer — The preservation of 

their beautiful language, whose genius does not even admit our 
ordinary barring . Had the frittering away of syllables been 
once encouraged, and considered as a musical beauty, where 
would the innovation have ceased ? Ancient Poetry herself 
would have lost her character, and ancient Oratory have been 
degraded for ever. 

in addition to the previous inquiries, that of the ancient modes 
must not pass unnoticed. Little however can be said respecting 
them, the necessary materials being irrecoverably lost* They 
appear to me to have been somewhat analogous to what we now 
term the different keys , — each of which keys, in consequence of 
the manner of tuning the instrument, had its own fixed character, 
which character would have been destroyed by transposition into 
any other key. No general temperament, therefore, could have 

X 3 answered 
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answered the design, the soni mobiles, or moveable tones, re*- 
quiring a new manner of tuning upon every eh^rge of iriodev 

In these changes, the 3ds, no doubt, had their in- 

fluence, flattening the minors adding cohsidmjRfey to the plain-* 
five, and sharpening the majors to the maddening effect of the 
composition. 

Such niceties could hardly have been discriminated, much less 
executed, during the grosser ages; in which, according to Bur- 
ney, the singing of a simple semitone in tune was almost insur- 
mountable. Hence, and hence alone followed what we moderns 
have been pleased to term u the reformation of the scale.” 
<f Guido arose,” say a number of musicians who never took the 
trouble of exploring antiquity: But what did this Guy Aretin 
achieve? Little more than the improvement of lines (for even 
these were partially adopted before his day), and the total aban- 
donment of tetrachovds with all their delicate distinctions; sub- 
stituting in their place, not the system of octaves, but the less 
comprehensive one of hexachords or 6ths. 

As to harmony, or rather note against note, — for he had no 
idea of more extensive combination, — the accompanying tones 
of the 4th, 5th, and 8th were employed a long time before him : 
tjfg "Monk Hubald, who flourished in the tenth century (nearly 
one hundred years before Guido), having left a sorj of treatise on 
M&sfc, which show’s that not only the practice of limited coun- 
terpoint prevailed at that period, but also that in addition to 
the 4th, 5th, and 8th, both 2ds and 3ds were occasionally ad- 
mitted. 

Dr. Burney has given us some particular accounts of Guido , 
Among other singularities, he forbade the use of the btk in har- 
mony, although he frequently employed the 2d and 4th, as like- 
wise the major and minor 3ds, which latter (the 3ds) had for 
6ome time been gaining ground. 

These, udth the cultivation of lines and the abandonment of 
the tetrad lords, as I have already mentioned,— together with the 
extension of the disdiapason to two octaves and a sixth, assign- 
ing, as some suppose, the name of G, or Gamma, to the lowest 
note, from whence the term Gamut,— are the most notable mat- 
ters recorded of this applauded monk. 

With respect to our iime-t able : even in the day of John de 
Muris, who lived in the fourteenth century- it contained but four 
or five characters, and was therefore very limited compared with 
that table w’hich after-ages contributed to extend and improve. 
fvJor can any music be found of the preceding centuries, con- 
sisting of more than two parts; and these in the strictest coun- 
terpoint of note against note. 

Thus every thing was progressive, nor have we any reason to 

affirm 
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affirm thal any extreordinary genius arose to whom posterity has 
been singularly indebted. Even barring itself was never prac- 
tised, at least ii^Upgland, before the reign of our Charles the 
First. 

Let ns now finish our examination of ancient music, by in- 
quiring into the more immediate causes of its destruction, as 
well as the ravages which almost obliterated its very traces. 

After the conversion of the emperors, it would appear that all 
the theatres and other public spectacles were, discouraged ; and 
that nothing hut the insipid psalmody of the primitive Christians 
could find its way into the churches and private dwellings. Thus 
vanished by degrees the Greek and Roman secular music; no 
private person being capable of executing the refined and diffi-, 
cult music of the theatre. Add to this, the ultimate overthrow 
of both the Eastern and Western empires; and, not to speak of 
Gothic ravages, the plundering and burning* of Rome in 1527 
by the army of Charles V., by which the records of the pontifical 
chapel, with innumerable works of every description, were de- 
stroyed ;• — and we shall by no means wonder at the paucity of 
musical documents which have reached our time. 

| To be combined. j 


LIII. -Report of the Select Committee appointed to consider of 
the Means of preventing the Mischief of Explosion from hap- 
pening on board Steam- Boats, to the Danger or Destruction 
of His Majesty' s Subjects on board such Boats . 

[Concluded from p. 256.] 

Mr. Jos ias Jessop’s Evidence. 

State to the Committee what you are, and where you reside ? 

- — 1 am a civil engineer, residing in the Adel phi, London. 

Are you acquainted with steam-boats ? — I know the principle 
of them ; I have been on board of them, and seen them. 

Our object being to inquire into the method of. ensuring a 
greater safety to the passengers on board those steam-boats, 
have you any thing to communicate to the Committee respect- 
ing that object ?— If that were the only object, there can be no 
doubt that one -.of low pressure must be more secure than one of 
high pressure for although they may he both easily made secure 
originally, yet from the natural wear and tear, both are liable to 
accidents, if an accident happen to one of a high pressure, its 
consequences certainly will be more dangerous than that of a 
low pressure engine. 

. * See Burney, w ho has quoted Andrea Adumi. 

X 4 Is 
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Is it your opinion that a high pressure boiler may be oon-< 
structed so as to make it perfectly secure ? — That is a theoretical 
question to give an answer to; I should say jpe, certainly; but 
experience proves that both wear out. 

What would be the construction, and what the precautions 
you should recommend, in order to ensure that safety ? —That it 
should be able to withstand the proof of two or three times the 
pressure to which you are likely to put it, or rather the pres- 
sure to which you should be limited ; if, for instance, voir meant 
to work it at fifty pounds pressure, and it stand the proof of one 
hundred-and-fifty pounds, the presumption is, that it is se- 
cure; but in the course of two or three years all boilers wear 
out. 

What are the precautions that you would recommend to pre- 
vent a boiler being used at a greater power than what it was 
adapted for ? — By having an additional safety-valve, to which 
the person who works the engine should not have access. 

Is there any other precaution that you would recommend? — *. 
I think that if it were made of malleable metal, such as iron and 
copper, it would be an additional security. 

What is the ground of your preference to malleable or wrought 
metal ? — It does not burst by an explosion, as brittle metal does, 
but tears ; it would probably rend at the joints. 

You do not mean then to say, that it would be impossible that 
a malleable boiler would burst, but that it is improbable that 
it would? — It would burst, but it, would not fiy in pieces; the 
rent would create a natural safety-valve. 

Are you acquainted with the fact, that high pressure steam 
and water heated *so as to raise that steam, do not scald in the 
same manner with water and steam at the heat of 212° ? — I am 
not acquainted with the fact ; but 1 have no difficulty in believ- 
ing that the steam will not scald, although I should think that 
the water will. 

Do you think that if the safety-valves be properly adjusted to 
the strength of the boiler, and so constructed as to work with 
perfect ease, and one of them put out of the reach of the engine- 
man, there is any occasion for the additional aid of a mercurial 
gauge ? — I should think not. 

Have you any particular suggestions to make respecting the 
construction of the boiler ? — The most convenient form of the 
boiler is, that it should be adapted to the shape of fHe %oat; and 
I should think, that that being taken for granted, the safety 
would depend upon the strength of the inetal, ante! opt upon the 
form. It should be made of such strength, that any indenture 
would not affect it. Although the form approaching to cylin- 
drical is of course stronger than any other form, that which nearest 

approaches 
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approaches to a sphere is the strongest, but a tyliiider with semi- 
circular ends is best ; I mean hemispherical ends. 

Is it not very possible to bursty a low pressure engine, if the 
engine-man is careless, or rash enough wholly to neglect his 
steam-valve ? — Certainly ; I think that they are equally liable 
to burst, only the one bursts with greater clanger and risk than 
the other. 


Mr . Alexander Nimmo's Evidence , 

What are you ? — A civil engineer, and generally residing in 
Dublin. 

Have you any experience of the construction of steam-engines 
for packets or passage vessels ? — I have seen the steam- vessels 
in the Clyde, on the Thames, and vessels in Ireland, and those 
vessels lately constructed for passage between Dublin and Holy- 
head ; and 1 have studied the subject with a good deal of care, 
in a professional point of view. I have lately been employed by 
the Dublin Steam Packet Company, to alter one of their vessels, 
which was not found completely fitted for crossing the sea; I 
have altered that vessel, and she is now plying in the Bristol 
Channel preparatory to going to Ireland. 

Have you, in consequence of your experience, any suggestions 
to make as to the safe construction of the engine boiler con- 
nected with such packets? — A great part of the alterations that 
I made upon this vessel, were intended to fit her for going 
through the waves, and to alter her machinery; and another 
portion of them was likewise directed to make her safe as to the 
engine. You are aware that it is necessary for all engines of 
that description to have safety-valves. The defects of the safety- 
valve which 1 altered, were, that it is not now in the power of 
the engine-man to keep it shut ; it is in his power, or that of 
any passenger, to open it, however, at all times so as to discover 
whether it he in good order, by a small chain and a weight being 
within the boiler: it is not in his power to add to it while in action: 
and lastly, this vessel being intended to go to sea, and to work 
as she has done, in very rough weather, the safety- valve is made 
equally effectual in every position of the ship, whether she heel, 
pitch, or roll. The weight preserves the valve in motion, so as 
to keep it from stickiug, and it has always the same effort to 
overcome. I will thus describe the nature of the valve: It is a 
hemispherical jfbp with its convex surface downwards, resting 
upon a collar, and to the bottom of the cup a weight is hung 
which has prtfvidfely been adjusted ; by this means the valve is 
always steam-tight in every position, yet without danger of ad- 
hering, and must be lifted by the steam when it exceeds a given 
pressure; but the valve may also be lifted by a chain attached to 
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its tipper side, which is inclosed within the iron case, and may he 
drawn by the engine-man or any person on hoard, and which 
does not allow him to keep it down or ttofimfine it. We have 
also found it necessary to prevent the accumulation of water 
upon the top of this valve, arising from the condensed steam 
when escaping ; this is done by a small w aste-pipe descending 
from the bottom of the pipe which conveys away the waste 
steam ; it is a waste-pipe for water. I have thought it advisa- 
ble to make the steam-valves large, and that the weight which 
is laid on being of itself large may admit easily of addition* I 
have one or two more precautions to suggest for safety ; In this 
vessel there are two boilers communicating, and tw r o safety- 
valves ; there is also a mercurial gauge provided with receivers, 
so as to prevent the loss of, the mercury in case of any sudden 
collapsation or disengagement of steam, also a tube of glass at- 
tached to the boiler, which exhibits the level of the water in the 
boiler, and precludes any idea of danger in the minds of the 
passengers ; these boilers are made of wrought iron, but I do 
not consider them as being better on that account. 

Do yoir think equal mischief is likely to arise from the explo- 
sion of the wrought-iron boiler, as from the explosion of the 
cast-iron boiler ?— That depends upon construction. 

Put construction entirely out of the question ; suppose the 
form exactly similar, do you conceive that equal mischief is 
likely to attend the explosion of the wrought-iron boiler, as the 
cast-iron boiler ? — If the construction of the cast-iron boiler ad- 
mits of its being made of wrought iron with equal strength, then 
the explosion of the cast iron one would be more dangerous, as 
it will fly in pieces, whereas the other would probably tear ; but 
it is scarcely fair to stop at this hypothetical case, as we must 
consider what can be done in practice. It is scarcely possible 
to form cast iron every where equally strong, and if a part be 
weaker than the rest, either on purpose or by accident, that will 
Hot have the safety that would be obtained by a wrought-iron 
boiler: for instance, in cast-iron boilers it is common to have 
holes, and if these be filled with some metal of different melting 
temperature' from east-iron, more fusible for instance thamthat, 
the juncture will part first, and it maybe made to tear as a 
wrought-iron boiler would do; and again, the wrought iron is 
so much more liable to oxidation than cast iron, that although 
fotind very efficient at first, its strength and tenacity may be very 
speedily altered ; for these reasons cast-iron boilers have been 
preferred where high pressure engines have ft en used , and in 
small tubes the tenacity of cast iron can be made greatly to ex- 
ceed that which can be given to wrought iron in the same form. 

I believe all large boilers have latterly been made of wrought 

iron. 



on Steam-Boats. $81 

iron, as it is difficult to make them of cast iron. Although no 
friend to high pressure engines in vessels, nor to cast-iron boilers, 
oh account of the danger of explosion, yet I conceive the chief 
danger of that kind is likely to arise from working low pressure 
boilers at a higher pressure than they were intended for ; and I 
conceive that the principal improvement to be looked for here- 
after in steam vessels, is, to simplify the machinery, and put it 
jn less room, which the high pressure engine and cast-iron boiler 
afford us the means of effecting, and the other does not. I will 
state another thing as of consequence, viz, as to preventing a 
vessel taking fire; it is advisable that the furnace and flues, if 
not entirely above the deck, should at least be inclosed in 9 case 
of water or other non-inflammable m atter, until they arrive above 
the deck. This precaution I strongly recommend to be adopted. 

Mr. Arthur Woolf's Evidence. 

What are you ?— I am a civil -engineer in the village of Pool, 
in the parish of I Hogan, in the county of Cornwall, 

Are you conversant at all with steam packets ? — No ; I never 
had any thing to do with steam packets] they are ait of my 
line. 

You have been long acquainted with steam-engines ?— Yes. 

You invented the one that goes by your name? — Yes; I got 
a patent for that steam-engine. 

Have you any thing to communicate to this Committee, as to 
the object upon which we are met, which is, the safety of steam- 
engines and boilers on board steam- packets ? — With the boilers 
I have been in the habit of using for fourteen years, we never * 
have had any accident at all. '.f 

Of what are they constructed ? — Of cast iron. 

Are your boilers in general made of wrought or cast iron ?— * 
Of cast iron wholly; I approve of the cast-iron boilers in pre- 
ference to any mixture of metals. 

Do you consider that the cast-iron boiler, upon the common 
construction, is equally safe with a wrought-iron one ? — Not 
upon the common construction that I have seen ; some I should 
have doubted very much ; I have seen some that are rather 
dangerous; my patent consists of one composed of a number of 
tubes. 

What is the difference between your construction of the boiler 
and the common construction, which, in your opinion, renders 
yours so much safer than the other r — It is always necessary in 
boilers to have a Certain quantity of surfece exposed to the ac- 
tion of the fire, to contain heat and steam 5 and if that be done 
in one vessel, of course it must be of considerable size> greater 

in 
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in diameter than if composed of a number of tubes ; and the 
risk of explosion is in proportion to its quantity of surface. 

Do you mean to say that, generally ?— rWith the same pres- 
sure, certainly. 

Would your boiler be as well adapted for a steamrboat, as 
those generally made? — Yes, they are calculated for every purr- 
pose; they are generally adapted to high pressure steam; my 
patent was taken out for a safe boiler for a high pressure en- 
gine ; indeed, in my own engines, I do not work the steam to 
that height as is done in what is called the high pressure engine, 
jbls the novelty of my engine is, that I work the steam twice over. 

What precautions do you take to prevent accidents ?t-—I al- 
ways make my boiler to stand from 14 to 20 times the pressure 
that I ever make use of. 

What precaution do you make use of, to prevent a greater 
pressure ? — The safety-valve is what we depend upon ; I always 
apply two safety-valves, as I have seen incidents where the valve 
has accidentally stuck fast and would not act; and I have a safety- 
valve, of a particular construction, that never can stick fast. 

Do yin use mercurial gauges ? — Never for a safety-valve ; I 
never found it necessary to have one, not for an escape. 

Have you any other precautions besides those you have men- 
tioned ? — Not any, but as to trying boilers to see that they are 
strong enough ; that is the point that I recommended in my 
specification, that they should be proved by pressure every time 
the boiler is emptied for cleansing ; then to fill up the boiler 
with cold water quite full, and put an extra load of five or ten 
times the power of steam ; and then, by a forcing-pump, to 
syringe water in till it lifts the valves; then there can be no 
danger, there can be no explosion. - 

Suppose a cast-iron boiler, and a wrought-iron boiler of about 
the same form and -capacity, to-be exploded by the force of the 
internal steam, do you think that the mischief likely to be pro- 
duced by each of those, would be equal? taking any form you 
please, and exploding both, which would do the most mischief? 

do not think the wrought-iron boiler would separate into so 
many pieces as the cast-iron boiler. 

Then do you think that the explosion of the wrought-iron 
boiler is attended with as much danger as the cast-iron boiler ? 
— In every thing, excepting what depends Upon the fragments 
of the iron itself; I have no hesitation in saying, that cast-iron 
boilers are safer than wrought-iron boilers. 

Why ?— Because WjD can make them of a greater strength ; 
you cannot make a wrought-iron boiler so strong as a cast one. 
For high pressure you may have a boiler of cast iron stronger 

th ap 
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wrought iron >— I can mafee it stronger and 
more Vo be depended on for great pressure; but where great 
pressure is not wanted, wrought iron can be made sufficiently 
strong to depend on. 

Supposing an accident happened, would not a wrought-iron 
boiler be attended with as great mischief as a cast-iron one ?— 
As great a number of accidents happen from the common boilers 
or wrought -irtm boilers, as from the cast ones. 

Mr. Andrew V Iran’s Evidence . 

What is your profession ? — Miner and engineer. 

Wh£re do you reside )— At Cambourne, in Cornwall. 

Have you been longacquainted with the construction of steattK 
engines? — For thirty years and upwards. 

You are then capable of giving an opinion as to those circum- 
stances by which danger is occasioned in the working them, and 
the means of preventing it ?— I am. 

Be pleased^o state them ? — The danger arises from making 
the steam-vessel of insufficient strength for the steam; every 
engineer ought to be well acquainted with the power of^ie steam, 
and make the steam- vessels in proportion to the strength of the 
steam require^* 

-* What Recant ions do you use to prevent explosion ?— Safety- 
valves ; jJot less than two on every boiler where a high pressure 
of steam is required, and that the boilers be made of sufficient 
strength, and proved before used. 

To what, proof are those boilers subjected, or to what proof 
ought they to be subjected ? — By filling them with water, and 
loading the safety-valves with, perhaps, ten times the weigh* 
required for the engine, and then by injecting water into them, 
so aft to lift those valves with ten times the weight required. 

Wfteti you say ten times, do you mean exactly ten times ?— 
Perhaps, ten or twelve times the weight it is intended to work. 

You conceive that a boiler which ha9 been so proved and fur- 
nished with safety-valves, properly adjusted to its contents, to be 
perfectly safe in working with steam, whether high or low pres- 
sure?— Yes, I do. 

Is there any difficulty in so adjusting the apertures or valves ; 
that is, in calculating of what size the valves ought to be, to pro- 
duce safety in a Boiler of any given magnitude ? — No, no diffi- 
culty at all ; it is a plltin and well-known thing to all engineers, 
or to every one who ought to pretend to be an engineer. 

Is it usual to work a high pressure engine at all near to that 
point to winch the valves are thus adjusted?— We load the en- 
gines in the mines under my directions, to about forty pounds 
an inch ; and the valves are then loaded to about forty-five, per- 
haps. But 
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But those vfclves are capable of being loaded op to the full ex- 
tent to which the engine has been proved ?— Yes. 

Is it not easy and common so to construct one of the Safety- 
valves, of which you have spoken, as that the engine-man shall 
not be able to load it beyond the pressure intended ?— One may 
be locked up, and very easily kept from the engine-man. 

When that one is so locked up and kept from the engine-rxt&h, 
is it possible, according to ^ the common calculation of events, 
that the boiler should then e^bde if the valve works freely ?— 
I do not conceive it possible it could. 

Is it not easy so to construct the value as that its operation 
shall not be hindered by any accident, roch as adhering to the 
sides or clogging from fouling, or any thing of that sort?— Very 
easily constructed, so as not to be liable to those accidents. 

Do you then see any reason why, in any situation whatever, 
the use of an engine should be limited to the low pressure, or 
that which* is usually called the condensing engine? — By no 
means in the world. ? ^ 

Do you conceive that there is any difference in the liability to 
explode, fetvveen the boilers constructed of wrought and of cast 
Iron ? — I should conceive that cast iron could be made much 
stronger than wrought iron, with less difficulty; I conceive it to 
be a very difficult thing to make a wrought-iron boiler so Strong 
as we can have it cast : we have some of our boilers made two 
inches thick ; and to make a wrought-iron boiler equally strong 
as that, would be very difficult to be accomplished by workmen. 

Supposing a cast iron and a wrought iron to be of the same 
form, and each of them to be exploded by too great an internal 
force being applied, which of the two do you think is likely to 
produce the greatest mischief in the explosion ? — Certainly, a 
cast-iron boiler is likely to separate into more parts than a 
wrought may be, and is likely to do more mischief. 

What accidents have happened to steam -balers within your 
own knowledge, working either with low or high pressure steam? 
— I have known of no accident with high pressure steam and 
cast-irqn boilers; but I have known an accident happen work- 
ing witK Boulton and Watt’s low pressure engine, which was on 
the 28th ofNovemberlSl 1, in Wheal Abraham mine; a wrought- 
iron boiler working with low pressure steam mmlpddd there and 
scalded six #ien, tfejree of whom died in jheloorse of a week 
afterwards. ■ & 

.Were any persons %t tfca% time killed by the fr%ments of the 
iron ? — No ; it was enti*el| byJihe steam "and^tjie water. 

Do you recollect any insBwiei in which awrqught-iron boiler 
exploded, so as that any persons #ef| killed ■ by the fragments ? 
—I do not. 



on Steam-Boats. 385 

Do you at all know, whether tltere is any difference between 
the power of the steam or water to scakl, when under hi^faior 
low pressure ?— The steam from low pressure scalds much Worse 
than the steam from high pressure; as to the .water, I cannot 
say- 1 cannot conceive that water ca% iisiie to any great di- 
•statice from a high pressure boiler, it must soaU; be steam ; it 
must be converted into steam from its heat ; jjpiter eantoot go 
beyond 2 1 2 degrees of heat, unl^|$ it is confined^ beyond that 
it- mbs* be steam « Mb' 

Have you ever known any fdRpn scalded by the steam ©t the 
water issuing from a high pressure boiler ? — No. 

Have you ever knmvn any instances of persons being scalded 
by tile steam or water from a low pressure one, besides that 
which you have mentioned ?— I have heard of a great number 
of instances of this in different mines, but only that one Came 
directly under rny own eye. 

You have given the Committee to understand, that when 
bbilers made of wrought iron are exposed to steam of high pres- 
sure there is great difficulty in making them sufficiently strong, 
for that the rivets are apt to draw, and the joint# to becotee 
loose ; do you not conceive it very possible for the boilers in such 
cases to become useless bv permitting the steam to escape, mid 
yet not to explode so as to produce any fatal accident whatever ? 
—I am quite of opinion, that boilers made of wrought iron for 
high pressure engines will soon become leaky, and may ndt ex- 
plode. I have known of an instance of a boiler of that descrip- 
tion made for Heriand mine, and it soon became leaky, and un-* 
fit for use in a very short time; the consequence of which is, 
the mine is knocked up, and a great number of people out of 
employ. # 

But no accident happened in consequence of this, by which 
anv person tva*vinjurcd ? — No. 

Supposing tWpbnly object to be safety to the lives or limbs of 
the persons who should be surrounding the engine, would you in 
that case prefer having the boiler of a high pressure engine of 
wrought or of cast iron ? — 1 would have cast iron, became it can 
certainly be made stronger than wrought iron for the same ex* 
pense. 

Do )iO)^e||fo that calculation the difference of the mis- 
chief which m ifKjie occasioned, suppcj^g th ^boiler by any 
accident to exjdode^P^— 1 consider that risft v 1s so smalhas that it 
scarcely ueedbe taken into the qq§|Wpn,%ecaiise all explosions 
may be ea^fy^prCyented by prqpng^ti|a boiler every time ft is 
cleansed, which f think should be at least eve^y month. 

Is the operkipii of tirlfrinf the boiler so easy as that it may 
be. performed on btfaru ft "steam-boat every month without ex- 

*■ r pense 
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peme or inconvenience ?— Certainly ; it consists, as I have said 
before, only in filling tiie brfl^^ith cold water, putting great 
additional weight upon the safety-valves, and then injecting wa- 
ter by a forei% «puim» till the valve is lifted with the additional 
weight,- :< « •* ip 

Is it tfieo your opinion, that every steam-engine ought to be 
provided wdth ifese means of proving the boiler, and that they 
ought to be&ppned as often a&you have mentioned ? — Yes, they 
should ; the very pump by whTS&fthe boiler is supplied with wa- 
ter may b# used convcniently^Hp sufficiently for this purpose j 
high pressure boilers are all fed mi the cojmnon way by forcing- 
pumps* and- there is no difficulty in applying it to the low pres- 
sure boilers.% i * •••" 


Have you Found the use of a high pressure engine of any ad- 
vantage to the Cornish mines? — Of very great advantage, which 
can be proved by looking at the monthly reports, which I am 
fully cofavincdti are correct. 

Do «pu conceive that a low pressure engine can be reckoned 
entirely safe, unless furnished with the safety-valves, such ns be- 
fore descri bid, and to one of which at least the engine-man has 
no access ? — 1 conceive that every engine ought to have those 
valves ; and one should be locked up to prevent careless engine- 
men doing mischief, which low-pressure engines are as liable to 
as high. 

HaVe you any means of estimating the comparative consump- 
tion of coals by either high or low pressure engines? — Yes. 

Be so good as to state your opinion upon that point ? — I con- 
ceive that a high pressure engine does greater duty with the 
same coals than a low, which will also be proved by the monthly 
reports. ^ ; M- 

Have you any further information on^his subjec|^vhid^ y ou 
wish to communicate* to the Committee? — Baj uf^desiiid to 
attend here on the part of the proprietors of tlfflpof the largest 
mines in Cornwall, the united mines of Crowan, Dolcoath and 
Wheal JJnity, I wish to state their hope, that the Legislature will 
not. interfere to prevent the use of high pressure^ ezines, either 
on boara boats or in any other way. 

You have not been used to steam-engines on bOarSoats, but 
in mii^ chiefly ? — Chiefly in mines. 1 have aafg| ^ell^wi bcmrd 
boatslr w A T 

Do yotfr answers*fpply equally to steW-enmea^oh board 
boats as in mines, or may Mtpore caution be in boats 

thac^ in mines ? — I compel tfeg answers 
boats aa well as tq mines. 
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I4V. On extracting Alcohol f$ont Potatoes, 

Potash from Polatoe-tops*,~ ;,- r >;■ 

tlty ./v-' m %r . ' • <?:*: * • ' Af . f jp • 

X he simple process described in the followiiig^<»mnmnicatiop 
deserves to be made very generally kno^ynf as a source of consi- 
derable emolument to the growers of potatoes. ^ ; 


On extracting Alcohol from Potato^ pr* 

A french lady, the Counte^fe N#*#, whom political events 
compelled to change her chatMpon the banks of thVSaoht for 
a cottage eight leagues from 'Vienna, has established, on the 
small farm she occupies, a distillation of brandy from potatoes, 
which she has found to be very lucrative. The braiftly of twenty 
degrees of Reaumur is very pure, and has neither taste nctr smeU 
different from that produced by the distillation of grapes." The 
method she employs is very simple, and within every person's 
reach. * * 

Take 100 pounds of potatoes well washed, dress them by 
steaip, and let them be bruised to powder with a roller, &c.- In 
the mean time take four pounds of ground malt, steep it in 
lukewarm water, and then pour into the fermenting hack, and 
ppuf on it twelve quarts of boiling water; this water is stirred 
about, and the bruised potatoes thrown in, and well stirred about 
with wooden rakes, till every part of the potatoes is well satu- 
rated with the liquor. * 

Immediately six or eight ounces of yeast is to be mixed with 
twenty-eight gallons of water, of a proper warmth to make the 
whoje mass of the temperature of from twelve to fifteen degrees 
of Reaumur ; — there is to he added half-a-pint to a pint of good 


fermenting back%iust be placed in a room, to be kept by 
meatifeof a^ov# at a temperature of fifteen to eighteen degrees 
of Reaumur. mixture must be left to remain at rest. 

The back must be large enough to suffer the mass to rise seven 
or eight inches, without running over. If, notwithstanding this 
precaution, it does so, a little must be taken out, and returned 
when it falls a little : the back is then covered again, and the 
is suffered to finish without touching it — which 
takes generally in five or six days. This is knowtf J>y its 

being pert^y^lp^Lthe liquor is quite cle§£, an# the potatoes 
fallen tortlje the back. The mud is decaftted, and^ 

the potatoef |if^ed dry. ^ % * ’ 

l * Magazine for OctoS^^, 1817. Communicated' by 

IfWiV "'ft. Jones o£ The addi^jj^Jtcxpcriincn^-.. appeared in the 

Dublin Journal o f ^ctoher^nd were prolmbjy undertaken to 

verify those pf die I^)ch ■>* V ’ v • „ _ ' 
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The distillation is by vapour, with a wooden or copper stUJ 
on the plan of Coupt Rumford. The product of the first distil- 
lation is low wines. 

When the fermentation has been favourable, from every 100 
pounds of potatoes, six quarts and upwards of good brandy, of 
twenty degrees of the areometer, are obtained; which, put into 
new casks, and -afterwards browned with burnt sugar, like thus 
French brandies, is not to be distinguished from them. 

The Countess de N. has dressed and distilled per diem 1000 
pounds of potatoes at twice, whph gives sixty to seventy quarts 
of good brandy. We may judge from this essay what would be 
the advantages of such an operation, if dtorried on on a .grand 
scale, and throughout the year. 

The residue of the distillation is used as food for the stock of 
her farm ; which consists of thirty- four horned cattle, sixty pigs, 
and sixty sheep: they all are excessively fond of it when mixed 
with water, and the cows yield abundance of milk. The sheep 
use about five quarts per diem each ; viz. one-half in the morn- 
ing, and one-half at night. The malt must be fresh-ground; 
the Countess has it ground every week. 

On the Mea?is of extracting Potash from Potatoe-topa . 

One of the most important discoveries of the present day is 
that of a druggist of Amiens, by which Europe will be freed from 
the heavy tribute she pays to America for the article of potash. 
The author of this discovery has, in a truly patriotic manner,, 
made known his discovery — after ascertaining, by a series of ex- 
periments, the truth of his conclusions. The Freneh Society of 
Agriculture, and the Society for Encouragement of National In- 
dustry, have both named commissioners to frame official reports: 
in the mean time, we feel it important to give an account of the 
process, in the hope yiat, even in the present pason, it may be 
turned to account — as it interests landlords, tenants, merchant^ 
atjd manufacturers. 

It is necessary to cut off the potatoe-top§ the moment that 
the flowers begin to fall, as that is the period of their greatest 
vigour; they must be cut off at four or five inches from the 
ground, with a very sharp knife. Fresh sprouts spring, which 
not only answer all the purposes of conducting the roots to ma- 
turity, but tend to an increase of their volume, as they (the 
sprouts) demand lesfe nourishment than tip old top. The tops 
may be suffered to remain on the ground where «eufc; in eight or 
ten days they are suffic$S|tJy dry without tuning, and may b$ 
carted, either home or to at corner of the field, where a hole is 
to be dug in the earth, about five feet square and two feet deep 
(the combustion would be too rapid, Ind the ashes cool too 
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quick, and thereby diminish the quantity of alkali, were they 
burnt in the open dir). The ashes must be kept fed-lwt m long 
as. possible : when the fire is strong, tops that are only imper- 
fectly dried may be thrown in, and even green ones will then 
burn well enough. 

The ashes extracted from the hole must be put in a vessel, and 
boiling water be poured upon it, as then the water must be eva- 
porated : for these two operations potatoe-tops may be used alone 
as firing in the furnace, and the ashes collected. There remains 
after the evaporation a dry saline reddish substance, known in 
commerce under the name of salin; the more the ashes are 
boiled, the grayer arm more valuable the salin becojnes.^ 

The salin must then be calcined in a very hot oven, until the 
whole mass presents an uniform reddish brown. In cooling it re- 
mains dry, and iti fragments— hlueish within, and white on the 
surface ; in which state it lakes the name of potass. 

The ashes, exhausted of their alkaline principle, afford excel- 
lent manure for land intended to be planted with potatoes. 

The following is a table of the results obtained in France: 

An acre planted with potatoes, at one foot distance, 

gives plants • • 40,000 

These 40,000 plants yield, on an average, three 

pounds per plant at least, or of green tops .. 120,000 lbs. 

On drying they are reduced to . . . 40,000 lbs. 

This quantity produces of ashes . . . 7,500 lbs. 

The evaporation gives of ashes exhausted of alkali 5,000 lbs. 

Salin . . .... . . 2,500 lbs. 

The salin loses ten to fifteen per cent, in calcination, 

which gives of potash .. .. 2,200 lbs. 

All these estimates are taken at the lowest; by which it is 
evident that upwards of 2000 pounds of potash may be obtained, 
in addition to an increased crop, from every acre of potatoes, 
or a value far exceeding that of the crop itself. Farmers of 
course will next year turn this discovery to the best account, *in 
planting those potatoes which yield the greatest quantity of tops. 
The expenses of preparing the potash, as above described, in- 
cluding every thing, is about six guineas per acre. 

*** 1 cannot conclude these articles without inviting the cul- 
tivators of England and Ireland to instantly seize the immense 
advantages affqrded by the two discoveries here announced. The 
former will free us from Sur tribute to France fpr brandies ; a 
commerce which the Emperor NupoIe<Mkurned to such good ac- 
dbunt during the war — insisting on BrSfh vessels, which carried 
over staple commodities to France, to return with cargoes of 
wine and brandy ; and the latter will, it is trusted, free com- 
merce, and our dvers in particular, of the necessity of applying 
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to Russia and America for potash* of which our consumption is im- 
mense* I will* in an early number, give the French methods of 
making the best brandies* which I collected in the same capital* 

Additional Experiments. 

About the 20th of last September, Mr. Rice, of Trinity Col- 
lege, cut down a quantity of the stalks of the apple potatoe, which 
being carefully dried and burnt, and the ashes lixiviated, eva- 
porated, and (in part) analysed, gave results from which he con- 
cludes that 1000 parts of green stalk yield of stalk sufficiently 
dry for burning, 102.87894, producing 7.96088 ashes, affording 
3.90313 saline products. * 

The produce of salt, per Irish acre, planted lazy-bed method, 
about 245 pounds troy (201 pounds ounces avoir.). 

He obtained from 100 parts dried stalk, by incineration, 
3.905130 ashes — 


From 100 ashes. 


{ 


47.327 insoluble and earthy matter. 

3.619 carbonaceous matter. 

4&054 soluble in water. 


100 . 000 . 

From the soluble part, concentrated in an iron, and evaporated 
to dryness in a silver dish, in 100 parts — 

8.078 potash. 

66.437 muriate of potash. 

10.S07 sulphate of potash. 

6.400 carbonic acid. 

4.900 water. # * 

3.000 earthy and metallicc aibonates and silica. 

99 622 * 

Together with a small quantity of alumina, and a mjnut^portion 
of iron, the exact weights of which are not yet ascertained. The 
.potash is of a dark-gray tint, its solution very much coloured by 
extract! ve, and exhibiting traces of manganese . 

• To enable our readers to form a judgement of the relative pro- 
duce of potatoe- stalks, we lay^before them art estimate of the 
produce of a few trees and vegetables, calculated by those whose 
names are annexed : 


Botanic Names. 

Engl. Names. 

Ashes. 

Saline 

Products 

mm 

Sutix einer^a - -* - 

^ rpiuus sylvesfcris - <- 
>1 Sonclms arveiisis ■ 

M Fumaria officinalis 
Artemisia Absinthium 
^ jUrtica dioica - - - 

§ Erica vulgaris - - 
^ \Pt<iris aquilimi - - 

Sallow 

Fir 

l Sow Thistle 

f Fumitory - 
Wormwood 
Nettle 

Heath } 

100 Ashes S 
Fern - - 
Ditto - - 

28.00 

1 840 
106.00 
219 00 

97.40 
106.70 

50.00 

36.40 

2.85 
v 0 40 
19.66 
79.00 
73 00 
25 00 

11*50 

6.20 

4.20 

| Acitd.Sci 

Pertuis. 

Wieutel. 

Ditto. 

Pertuis. 

Witdenhcin 

Pertuis. 

Home. 
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Not haying the weight of green stalk subjoined, is a great im- 
pediment to calculations, as to the quantity likely to be produced 
from a certain portion of land. However, the succulent plants, as 
fumitory, generally lose by drying 8-10ths or 9-10ths of their 
original weight : it is probable, therefore, that 1000 parts green 
fumitory produce about 15.8 salt; 1000 parts green fern pro- 
duce about 14.33 ashes, or salts 1 ,65. 

======3 =ss==assacs= — = . T-J.-a- 1 =£==== =aaas z===ss£===ss** 

LV. On the Physiology of Vegetables. By Mrs. Ibbetson, 
To Mr. Tjjloch. 

Sir, — M y general ta|| on the dissection of plants has been for 
some time suspended by the extreme desire 1 feel of^showiiig how 
highly serviceable this sort of knowledge nmy become to gar- 
dening and farming. My usual communications, showing the 
nature and form of vegetables ih general, have therefore been 
suspended while I was writing and publishing a pamphlet on 
some of the most important points of agriculture; which are as* 
suredly taught and enforced by phytology far beyond even my first 
expectations; since there is scarcely a single dissection of plants 
that may not he said to teach a lesson respecting their manage- 
ment, to enforce a precept most salutary to farming in general. 

But I now return to that matter of which I am daily and 
hourly receiving stronger conviction. — I have shown in the most 
plain and perspicuous manner in my power, that what has been 
taken for the perspiration of plants is, on the contrary, matter 
drawn from the atmosphere and communicated to the vegetable ; 
that perspiration is as unnecessary as impossible to a cold-blooded 
being like a plant, since it is shown to be perfectly incompatible 
to the formation of even a cold-blooded animal ; that the 
figures taken for perspiration are so completely unlike a bubble 
of water, that no person seeing them could possibly deny that -a 
gross error mufet have arisen in the science to acquire for such 
appearances such an appellation, since no one could expect to 
find perspiration fixed on a pedestal, which all these apparent 
bubbles are. I have also shown that though to give out water 
from the plant no sort of mechanism is necessary, yet to draw 
it in from the atmosphere, and arrange it in the plant, great 
contrivances are requirfc^ besides a powerful vacuum, valves, 
&c. &c. ; and this at once accounts for the mechanic power of 
the hairs, and the wonderful variety of the figures and appear- 
ance of these instruments. I have before shown that plants can 
be fed only in two ways;— by means of nutriment from the at- 
mosphere , and from the earth ; and that in whatever situation 
the plant is 9 whether at the commencement of its formation, or 
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conclusion, this nutriment is so bestowed as to be yielded td it in 
so visible and evident a manner , as always (if the vegetable be 
laid open) to be apparent to the eve, ami clearly and easily un- 
derstood by the mind, bv the help of a small half-guinea mag- 
nifier : — whether it is the bod, the flower; or the seed v they are all 
nourished nearly in the same manner, but at different times $ 
and the whole process to be traced by the eye, and when it is 
the nourishment of the earth, to be followed from the root up- 
wards — if the dissector Will take the trouble to investigate it : 
but in the seed vessel it is peculiarly so. I have shown lioW the 
little heart of the seed is formed in the radicle, and carried from 
the root up the alburnum in%ie stem, and from thence to the 
seed-vessel at the bottom of the bud. |f|See fig, 1, Plate V.) f 
shall now e?*plam in how curious a manner part of the seed is 
filled up by the atmosphere, and afterwards by the earth.— This 
is exemplified in no plants in a better or plainer manner than 
in the wheat and gourd. The ftutrintent is first bestowed by the 
atmosphere : the mechanist is then so wonderful and so beau- 
tiful, that the dullest being would be struck with admiration and 
astonishment, if viewing the graceful feather that performs the 
operation. (See fig. 2. Plate V.) After fructifying the plant and 
partly filling the heart, the juices of the atmosphere fill up the 
bag of the seed more than one-third, before the vessels that run 
up from the root open their mouths to bestow their quota of 
nourishment which is collecting in the pith for the purpose : 
—But ’toll this the print will best explain. 

As soon as the males or stamens appear hanging out of the 
scales, the wheat must be taken : it will then be found that the 
heart of the seed (fig. 2. a, a), has just entered the bag of the 
seed, which is then (except the corculum) empty, or inflated 
with air only. As soon as the heart (a a) is fastened at the top 
of the bag, all the beautiful mechanism appears from which the: 
nutriment of the atmosphere will arise : at that time the pollen 
spreads all over the feather of the stigma, dissolves when mixed 
with the sweet juice it there encounters, and runs down the feather 
for the impregnation of the seed it may be seen at fig. 4, of 
what regular pitchers the feather is composed,, for its reception. 
As soon the impregnation of the heart of the seed is coiiK 
plated, then tire feather cleanses itself from the pollen, and the 

{ nfehers which had before been so filled with the sweet juices of the 
ine of life, as not to admit the moisture continually falling from 
the heavens all around it; but the sweet juice now disappearing^ 
and the pitchers being empty, open again to receive the juices 
of the atmosphere, and the bag of the seed begins visibly to fill* 
But it is not the feather alone which conveys nourishment from 
the atmosphere ; the 'quantity of hairs which surround the grain 
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of wheat, and are in such numbers as completely to conceal and 
cover it (see fig. 2. lb) 9 pour in their nutriment at the bottom 
of the bag (cc); but it equally rises to replenish the seed:— the 
entrance of the two juices is, however, easily distinguished; 
they are both liquids, though that which proceeds from the 
feather Is infinitely thicker and richer than the other, which ap- 
pears like water, though with much gas in it. As soon as 
the feather and hairs have completed their absorption, and that 
the whole has entered the bag of the seed, the apparatus dies 
away by degrees ; and all that graceful sparkling feather, with its 
attendant hairs on tack seed of ' Ike wheat , all vanish, .or leave 
such a trifling vestige as to show Hiat it is no longer of use. 
The whole appearance of the plant becomes altered within , from 
a number of vessels which almost fill up the interior; sometimes 
there areas many as eight*; they run up to the. flower-stem within 
the pith, and the $tem of course swells and enlarges to begin the 
next process, which is the yielding the nutriment from the earth* 
(See fig. 2. d y d,d.) I would not give tw# figures of the wheat. To 
show therefore this part of the process, I have taken the gourd, 
because it makes the filling up of the hag of the seed still plainer 
than it could have been in the wheat: — this plant having many 
seeds in one seed-vessel, it more easily shows the nutriment 
flowing up the pith into each bag from the root, and entering 
the seed-ve6sel. See fig. 3. e, c, c, a specimen of the gourd cut 
horizontally, and showing the various seed-vessels already half** 
filled by the atmosphere, and beginning to take in their nourish- 
ment from the earth. The whole process is exactly the same as 
in the wheat; only that the vessels, which were six in number, 
and which poured in the nutriment from the atmosphere into the 
seed-vessel, have all disappeared, and the pistil has^lried off too 
much to send any more juices to the part ; for the gourd equally 
took in the atmospheric juices from the stigma and the watery 
nutriment from the hairs that for the time surrounded the seed- 
vessel. The vessels Jf contain the heart of the seeds, and the 
powdered nutriment is plainly fchown at g, g, g, to pour into the 
bottom of the seed-bag, to which they are fastened, and after- 
wards detach themselves when Complete. I have laid them open 
merely to show tl*e powder flowing in — this nutriment may be 
traced running up from the root in any part of the stem adjoining 
the pith, provided the eJIct time of its flowing is taken, and thte 
stoppage only takes place when the seeds are quite full ; then 
the vessels quickly disappear, and forth new matter. No mis- 
take can -be greater than to suppose the plant is always the same 
in the iatfetiar ; but the changes ace so quick and immediate that 
they must be watched for, to be discovered* . 

The cutting the specimens thus lays open all the vessels, and 
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6f course explains the different process to which they are subject. 
Whet$Bhe powder is mixed with the liquid in the wheat seed, 
they soon form a species of thick milk, which as *it hardens be- 
comes flour : this flour may he traced from the root upwards, m 
all the vessels formed for its reception in the pith which it sur- 
rounds; indeed it often almost engrosses the hollow sten&for five 
or six weeks preceding the cutting of the corn. 

Thus then the manner of receiving the nutriment from the 
atmosphere is totally different from that of receiving it from the 
earth; — it is impossible to mistake them. It is also equally un- 
likely to take the nutriment bestowed by the earth (which is an 
extremely fine powder) for (fee hearts of the seeds, which are re- 
gular halls. I have shown that a a are the hearts of the seeds 
in the gourds. But there is never but one coreuliim to each 
seed; and vet the amazing number of hearts are (like the seeds) 
scarcely to he reckoned: Nature’s astonishing, prolific powers in 
all these respects are quite wonderful. But one circumstance (as 
much as any thing I have* 'before mentioned) proves that it is the 
heart of the seed which is formed in the radicle which enters 
the seed-vessel, since(though it enters singly) it has still that string 
accompanying it with which it is always found; and which soon 
runs up the pistil, arid forms, by enlarging the very vessel which 
conveys the juice from the stigma to impregnate the seeds, and 
which never eaters but a single heart to each seed: and though 
I have dissected many thousands, I have never yet found two 
corculums : though several will come to the edges of the stalk 
(fig. 3. A, h, h) yet it is only in case the heart has died away, 
which often happens, that there may be another ready to suc- 
ceed. As soon as the case of the seed begins to form, all the re- 
maining he^ts agglutinate and thicken; and, by degrees forming 
a mass, complete the outside of the seed. They are therefore 
of use; there is no loss : and though Nature is so prolific, yet 
not a single ingredient is wasted. The over- abundance of seeds, 
if completed, have each their order of insects they were intended 
to nourish, or for which they were disposed as nests; and the" 
hearts of the seeds (if superabundant) contribute to form the 
exterior of the seed. Attention* to usefulness is peculiarly seen 
in the chesnut : — there are always six seeds formed in every case, 
when first the flower appears; but there are never hardly more 
than two together, when the seeds ftre completed : when the 
seed-vessel has received the hearts intended for each seed, it 
begins to take in the nutriment from the atmosphere; but soon 
it is found to select two only, and the others by degrees pass off 
or conglutinate into the mass which surrounds it, while the 
powder from the root enters afterwards and serves to fill up and 
nourish the two best seeds, But no different sort of matter can 

form 
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form the important ingredients that come from the root. The 
heart must always proceed from the radicle, and be formedajj|ere, 
and running up the alburnum into the seed-vessels, but domg so 
it is subject to get bruised and injured : therefore, when it is so* 
another immediately supplies its place before it is fructified, but 
not till Ike heart has got into its right place. It appears to go 
through some trial, which not sustaining, it decays and disap- 
pears, and another takes its place. I have known three banished 
thus, one after the other ; but they never pass further into the 
bag than a , a, but dry away and disappear, while another 
(the first in the line), A, A, A, fig. 3. takes its place ; and the 
others in the stalk in time form other vessels required. The 
corns and grasses are the only plants whose heart of the seed 
moves after once entering the case. In wheat it first enters at 
the top ; and when it has taken all its nutriment from the at- 
mosphere, it falls to the stalk of the seed (dflfl) and is there fixed 
firmly and remains stationary. The reason why the Grarnina 
differ from all other plants in this respect is, that the seminal 
leaves are at the bottom instead of the top of the seed, and the 
heart must be placed close to them, or it could not take in its 
oxygen; and as it is then (as leaves are ever) the lungs to the 
young plant, it is constantly supplied not with food but with oxy- 
gen from the seminal leaves. This at once proves also that I 
am right with respect to that point : indeed, unless botanists 
will dissect progressively and daily, at least for two or three 
years, it is quite impossible they should pot continually take one 
part for another, one ingredient for the one resembling it. 

I have for the last two months watched from day to day this 
curious process in the gourd and the wheat, and followed each 
plant from the moment the bud began to appear Jtill it had 
completed* its seed; and each day was a different picture. If 
then the process changes so perpetually in the interior, how is 
a phytologist to know any thing of the matter, if he will not 
look into the plants continually? the exterior is the mere finish of 
the process ; without this interior I should never have acquired 
the knowledge I have gained of the manner in which plants 
form ; or feel so sure of being able thoroughly to depend on 
the facts I advance in all this varied and complicated picture. 
If I had not exactly copied from Nature, would not the facts 
long ago have contradicted each other ? Their $ery consistency 
proves their truth. Thus then, after all the trials I have;made, all 
the dissections I have observed and drawn, and the constant 
watching and study of upwards of seventeen years, the whole re- 
sult of the regulation of plants is this: That the root is the la- 
boratory of plants ; that the vessels which run up being too 
small to admit whole seeds , whole flowers- — all these parts are 
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commenced, and begun to he formed, in the tobt, and are then 
carrbiiup to the part assigned for their completion ; where the 
ingredients necessary for their nutriment, are conveyed and sent 
up to finish them, before they are obtruded at the exterior of the 
tree or plant. I have just shown a proof of this sort of forma- 
tion, the finishing of the seed and seed-case, by meaf&of the 
nutriment bestowed by the atmosphere, and afterwards from the 
root, mounting into the seed- vessel, the place appointed by Na- 
ture for the completion of the seed. In the same manner the 
female flowers are formed in the root, then mount, and are com- 
pleted in the flower- bud, when the seed-vessels are filled with 
the seeds and the stamen with pollen. The leaves also begun 
in the root (though so very diminutive), when they quit it, re- 
move to the leaf-bud , receive their nutjimcnt from the heavens, 
and a deep yellow powder from the root. It is not then in one 
matter only, but in every ingredient in the plant, that this fact 
is exemplified and proved. But it will easily appear that I can 
know this only bv watching daily, or many of the peculiarities 
would escape me. Thus all the different parts, though they have 
but one general laboratory, yet they have each a separate part 
of the plant in which their different ingredients are completed. 
Is it possible to conceive a inoje beautiful and more perfect sy- 
stem ? the interior of a tree is the whole year as busy as an ant’s 
nest, for every ingredient is in perpetual motion to form and 
bring forward the earth’s produce : — this also admirably accounts 
for why the root has double the number of sap-vessels the stem 
has ; tiiis is the case in every sort of plant; and it is probably to 
provide for the formations in the laboratory. Half the sap is 
allotted to the formation of the flower, seeds, leaves, and nutri- 
ment; the other half to the increase of the size of the tree. The 
more therefore I proceed, the more just 1 find the thirteen axioms 
I gave at the (almost) beginning of this work: every set of dis- 
sections seems to add to the proof of one or other of them ; and 
it can scarcely be denied that this serves (with other reasons 
before given) to show the justness of two of them : First, that 
the root is the laboratory of all plants ; Secondly, that there is no 
perspiration in plants. These are oho some of the plants said 
to perspire so much, merely because the hydrogen is always forced 
from a plant the moment the vegetable is confined, and that 
meeting the oxygen which had just quitted the- vegetable, and 
not being able to escape from the glass, they unite again and form 
their original ingredient — water , on the cold glass which at* 
tracts them. If the leaves perspired, would they not be coik 
etantly wet? whereas they are ever dry , lucid, and clear , except' 
when dew or rain has just fallen. If liquid protruded from the 
ieuves {the juice of plants is always glutinous), would not this 
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fix the dust and dirt on them ? would not the drops thicken and 
agglutinate, and run over the plant, marking it with striggi of 
dirt and filth ? If the drops issued from the leaves, coulothe 
dust be blown off as it may, leaving the plants shining and beau- 
tiful, and its vivid green such as to delight the eye and vivify the* 
heart ? C^iceive how different Nature would appear : How lovely 
is the clear animated green in spring, when the delicacy of the 
colour is such as would exhibit every defilement ; and yet, even 
in *dusty roads the trees soon throw off, by their motion (and 
the constant action of the spiral wire) that dust which opr 
presses them, and which the wind helps to disperse: — we are litr 
tie aware how many important avocations of Nature would be 
stopped by such a perspiration. It is the leaves which ‘receive 
the nutriment from the atmosphere: — but if that defilement re- 
mained glued on the leaves, how could they take it in ? it would 
be absorbed by the dirt; — and what then is all that beautiful glit- 
tering net that covers many leaves, — what that waxy covering so 
conspicuous in all evergreen leaves ? — How will that agree with 
perspiration ? — But it is in vain to pursue a theme where all the 
reason^ are on one side alone, and no answer is made but a sim- 
ple No. Would a plant in -doors collect dust like any other fur- 
niture, and that dust be blown or brushed off with a feather? 
No, it would stick to the leaves** Every one knows what the 
honey-dew is, though formed by insects which conceal a few 
eggs in each glutinous bubble; yet it has in reality exactly the 
effect that would ensue if leaves perspired ; for being a parcel of 
glutinous balls, they collect the dirt and dust, and the dampness 
of the leaves covers them with a sort of black Ovptogamia, and 
the whole plant soon becomes disgusting to the sight, and ex- 
actly the same as all plants would be if they perspired. 

I am, sir, your obliged 

Agnes Ijbbetson. 

P. S. It may also be easily proved that that visible perspiration 
talked of, and found now and then on a few trees — and which 
I have for t{ie third time thoroughly examined this year, — is the 
transparent egg of a small insect, which is at the time feeding 
under the leaf, while the eggs are left on the upper surface. It 
is really a matter worth watching — for they have a phenomenon 
observable, (I believe, just before the i meets make their appear- 
ance,) which well deserves being examined. It is*. a most asto- 
nishing rolatory motion m the eggs, which running round with 
great velocity continue to do this for above a minute at a time ; 
nor was it when the mother insect was near ; I have shown it 
to many. 
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Description of the Plate* 

; »• 1. is the germ of a gourd when the flower and seed-* 
vessels are first beginning to form. 

Fig. 2. is the mechanism belonging to every single seed or 
grain of wheat, and intended to furnish nutriment te the seed 
both from the earth and atmosphere : but this curiltis display 
belongs to the atmosphere principally, (a) is the 'heait of the 
grain when it first enters the almost empty bag of the seed h, £, b 9 
Which is now only inflated with air. The feather oo conveys 
the pollen to fructify the seed, and then takes with the hairs hbb 
the nutriment from the atmosphere, while the vessels ddd after- 
wards supply the powdered nutriment from the root. 

Fig. 3. is a specimen of the gourd (before the flower passes 
off) cut horizontally, to show how the nutriment is principally 
taken in from the root and pours up the vessels (formed for the 
time) in the pith, and thrown into the seed-vessels by means of 
the pipes c c c, which arc seen to give a fine powder, and thus 
fill each seed-vessel : — cut them which way you will, they equally 
yield the same picture. 

Fig. 5. is the natural size of the wheat seed, when beginning : it 
is of no use to try it when older, the process is then over : — when 
once the seed is ready for the earth, a new process begins : all 
then is forming for the new embryo, which is indeed even at this 
time preparing in the heart of the seed . But 1 thought it would 
make a confusion to show its curious mechanism here. 

Fig. 1. shows the gourd cut perpendicularly, with the seeds 
properly placed, receiving the juices of the atmosphere. 


LVI . u Della Purifitazione del Mercuric Memoria del Sig. Dot l . 
G.B ranchi, 99 &c. — Memoir on the Purification of Mercury . 
By Dr. Joseph Branchs, Public Professor of Chemistry in 
the University of Pisa, Corresponding Mem her of the Royal 
% Academy of Science of Pistoja , &c.* ; r 

The mercury of commerce is generally in a state unfit for ex- 
perijsnents in chemistry or physics, in consequence of being mixed 
with various metals| particularly lead and bismuth. In this state 
of adulteration its lustre soon tarnishes ; it weighs lighter than 
when pure ; leaves & blackish spot when poured on an earthen 
plate ; divides into drops which though roundish are generally 
more or less compressed, and have an appendage or kind of tail; 
and on being exposed to the action of the fire immediately aban- 
dons the metals with which it was amalgamated. 

Distillation is the known and general ly-practised method of 

. * From the forthcoming Memoirs of the Pisa Academy* 

purifying 
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purifying mercury in the state here described. Nevertheless 
Messrs. Guyton*, Brugnatelli f , Virey J, and other chemists, have 
justly observed, that in this operation a small part of th^Mktedi 
metals rises with the mercury in the state of vapour $ and MM. 
Klaproth an^3 Wolff§ assert, that it is extremely difficult by this 
means t<j separate all the bismuth. The iron filings which, ac- 
cording ^fNollet, ought to be put into the retort over the mer- 
cury to be refined, in order that when the metal rises in vapour 
it must pass between the particles of iron, assuredly do not con- 
tribute to produce a better result ; and in fact, no modern au- 
thor whose works 1 have been able to consult, recommends the 
above addition to the process. The continued agitation of this 
mercury in contact with the air was announced by Priestley as 
capable of purifying it. If (said lie) it is a long time agitated in 
a stopped decanter of whose capacity it docs not occupy above 
a fourth part, and the air in the decanter be repeatedly renewed 
by means of bellows, the foreign metal will be converted into 
oxide, and the mercury become so pure as to resist all proof of 
extraneous matter by distillation. Nicholson, who said that he 
had repeated this method with success, recommended it to ma- 
thematical-instrument-makers, who had not the necessary ap- 
paratus for distillation. But Guyton with some very just observa- 
tions dissents from this, and is of opinion that the adulterated 
mercury cannot by such means be liberated from all extraneous 
matter || . 

In the year 1798, considering that at the temperature of the 
atmosphere, some acids, as for example the sulphuric, do not 
dissolve mercury, although they unite with more or less facility 
to the above-mentioned metals, it occurred to me that it might 
be practicable to purify adulterated mercury by immersing it in 
one of these acids and repeatedly changing its surface. The 
result obtained by this kipd of parting having answered my ex- 
pectations, I have always used the same method on succeeding 
occasions, and it is well known to many persons, who at my sug- 
gestion have put it in practice. Nevertheless I do not pretend 
that by such a process this mercury becomes perfectly pure, but 
only in a state fit for use in a great number of experiments. The 
most pure is justly considered by chemists as solely that w|j(ch is* 
separated from cinnabar by the united action of caloric and 
iron filings, or that which by the effect of caloric alone is ob- 
tained from what is called red precipitate — that is, the red oxide 
#of mercury, by means of nitric acid 

* A nnales dc Chlmie, xxv. 79. f Trattato El&mentaire di Chhnica 

Generate, iv. 136. , J Truitt de Pharmacies ii. 35(>. § Dizhnario 

di Chimica del Sig. Prof. Mobetti, iii. 93, 101. || Annates de Chimie, 

xxr. 77* IT Thus silver of cupellation is pure ; but the purest is that 

which is oUained by the decomposition of muriate of silver. 

v Neither 
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Neither do I pretend that the method of which I speak is 
positively new j perhaps it may be known, and probably other 
artificers for private interest have kept it secret*. But as I 
have not seen it noticed in any book, I have thought it proper 
to describe briefly the experiments which I have made on this 
subject, from which at least it may be more generally known that 
by means of some acids, the mercury of commerce njMjJbe puri- 
fied sufficiently to serve in a great number ot experiments not 
only in general physics, but also in chemistry f- 

I put in different vessels the quantity of three pounds in each; 
over one I poured a sufficient portion of strong vinegar, and over 
Che other diluted sulpHuric acid. By agitating and often shaking 
the vessels the mercury divided into small globules, and pre- 
sented more points of contact to the acids ; and I observed that 
they became turbid, and that with reagents they indicated having 
metallic matter in solution. Continuing the purification and 
renewing the quantity of acids, on the fourth day I separated 
the mercury from them, and after washing, drying, and passing 
It through a hole made with a pin in the bottom of a funnel of 
writing-paper, I placed it in different vessels. The mercury 
purified in this manner had a bright surface even after the space 
of several days. 

This result encouraged me to try directly the same process 
on the adulterated mercury of commerce ; and I made the ex- 
periment with success. 1 purified a great deal at different times, 
preferring however the diluted sulphuric to the. acetic acid, be- 
cause it may be used even still stronger, and it has a more power- 
ful action on the extraneous metals. Such an operation, in which 
the sulphuric acid may be renewed a greater or lesser number of 
times, succeeds in a longer or shorter period; but it is not con- 
sidered as terminated until the mercury divides, and continues for 
a considerable time in very minute globules, and without altering 
the acid, which must retain its transparency, and evince no trace 
of any metallic Ru bstance by reagents. In March 1813 I di- 
alled in an earthen retort about seventeen pounds of mercury, 
which fused for various experiments, and which contained much 
lead and tin. Although it had abandoned an abundant share of 
thesdptietals, yet by the pellicle on its surface it was evident that 
it still contained much amalgam, an effect to which the still 

* In 1806, my friend and colleague Sign. Savi, then Professor of Experi- 
mental Philosophy (now Professor of Botany, and the, unassuming author of 
several valuable tracts on the indigenous plants and forest and other trees 
of Tuscany), observed that a Milanese barometer-maker, purified his mer- 
cury by means of a fluid, the nature of which he studiously concealed. 

f My assistant in the laboratory annually constructs many barometers 
and thermometers, and he finds that mercury purified in this manner is of 
great advantage. 

perhaps 
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perhaps somewhat contributed, from its being so little curved 
that some particles might escape in the ebullition into tire re- 
ceiver. Not wishing to undertake a new distillation, I pl^ppdit 
in six vessels, and covered the mercury in each about the depth df 
an inch with diluted sulphuric acid. After five days of repeated 
and frequent agitation, having washed, dried, and passed it through 
paper, Ljfound that it left no black stain on a delft plate, that it? 
drops Itflrato appendage or tail, and that it evinced a most bril- 
liant surmc^, whicj|i did not tarnish during tire space pf several 
days that 4 kept it before applying it to use. 

'But 'whoever wishes by this process to purify mercury much 
amalgamated, should use sulphuric acid jjgjt diluted, in order to 
hasten the operation. In fact, having exposed mercury which 
had been used for what is called the revival of sheet-lead, and 
for’ the preparation of plain mirrors, to the action of this acid, in 
the space of some days it became equal in goodness to that which 
had undergone the preceding operation. The facts, however, 
which I have described, demonstrate that the above process w 
sufficiently useful in purifying mercury adulterated by other me- 
tals; and to confirm it, I was induced iu May 1815 to resort to 
the following new experiments. 

First. I made by means of heat four amalgams of the following 
compounds. 1. Two denari* of lead and two of bismuth with 
two ounces of mercury. 2. Four denari of lead with two ounce? 
of mercury. 3. Four denari of tin with two ounces of mercury. 
4. Two denari of lead and two of tin with two ounces of mer- 
cury. I then added to each of these six ounces of mercury. 

Secondly. I put these amalgams, which had a deuse and 
wrinkled pellicle on their surface, in so many bottles numbered 
with their respective numbers, and added concentrated sulphuric 
acid sufficient to cover each amalgam to the depth of two or 
three lines of a quarter of an inch. Afterwards by repeated 
agitation and changing the acid several times, 1 obtained in a 
greater or less number of days mercury, which I have, and which 
retained, after being kept many days, the most beautiful bright^ 
ness. The amalgam No. 2 was the first to yield pure mercury, 
the last was No. 1. 

In this and in other experiments where I used concen|i&ted 
sulphuric acid, I observed almost instantly around the amalgam 
a whitish, yellowish, or grayish powder, which always increased, 
and which 1 separated at the first washing, by putting into the 
bottle a new quantity of acid. With agitation the mercury di- 
vides into larger or smaller globules; not immediately, nor in a 
given time, but usually whei^t is somewhat purified. In the 
process more or less sulphurous acid is disengaged, and also sul- 

* A deimro is the twenty-fourth part of an ounce. 

phuretted 
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phuretted hydrogen gas, which is not only seDsiMe to the si^|lL 
hut is proved by the test of papcr inoistened fe solution of $ce- 
tntej|ile^d f from which it appears that, besides the siiljihuric 
acidWing decomposed, the water with wliicfi it was united & 
also at the same time decomposed. 

Lastly., By the same means I have separated mercury fiotft 
|hfe amalgam of mirrors*. 

jUtts. experiment, which is pleasing in theo#^aHnndi|)le, 
may -aerve to demonstrate in the 

thaty jHifytiiilphih ic acid, sulphur may he extracted^. In fact, 
puttij%i*i a two-ounce phial, for example, a quarter, dnm ounce 
(fix depari) of the amalgam, and adding concentrated buI- 
phuiic acid sufficien™o cover it from one to two Inches deep* 
and aiding the operation by shaking the bottle, that all the amal- 
gam may mix with the acid, after a few minutes, particularly 
when the temperature of the atmosphere is not low, a most vivid 
ebullition takes place, accompanied bv copious vapours, by the 
disengagement of much caloric, of sulphurous acid, of sul- 
phuretted hydrogen gas, and also of sulphur. The last remains 
attached to the neck of the bottle, and in the greater quantity 
the less the mouth of the bottle may be Separating the resi- 
du%which is more or less wjptish, hv washing, the amalgam 
contained much less tin than at first j and submitting it again 

tnaity 

* Van Ertgestrom to obtain the mercury from this amalgam proposed to 
distil it with powdered charcoal or with sulphur. Ann. de Chime , xxvi, 293. 
[ Note by the Translator.'] Another experimental proof of the purity of the 
.mercury thus refined, is the excellence of the thermometers made with it 
by the enlightened author s assistant f, with one of which I was presented 
at Pisa, and which 1 found exactly corresponding to a very good one made 
in London. In all the experiments which I have made with thes^ t;Wo ther- 
mometers, I have not been able to discover, even with a magnijpng glass, 
the least difference in their sensibility. Whether in the open. air of the 
plains, on the Pisa mountains, in the vale of the Arno, tl>o insalubrious fur- 
nace (in winter perhaps it maybe called basin) of Florence, the height of 
Feisole, the Apennines, the Pisa hat Lis which are at the spring 100°,# that 
of Jove 94, and that of ©Ires 93, or the baths of Lucca, whic;h at the Spring 
within the cave are 130 ,? $fy), at the hotbath 12f» M ,&c.— the rise or full of the 
i^fercury in both instruments was identically the same. The day on which 
I Examined the Lucca bdths, when the thermometers were expanded to the 
dlre«t,rays of the sun at the foot of the hill l;eneath the baths, .and on the 
sheltered bank of the river, they rose in a very few minutes to lib 0 , and 
would have risen still higher had they been allowed more time. Both the 
Laical and Pisa hot waters, like those of Bath, contain very little extraneous 
mat©, much less than mightbe inferred from their high temperature and 
re»j>ective situations near the base of lofty ridges of calcareous mountains : 
some depositions or incrustations of carbonate of lime appear at their soured, 
but they contain very little gas and noygp. Dr. Franceschi, physiiciaiy&ttbe 

,, Lupcitt 

+ In Savoy, Piedmont, and even Tuscany, persons who m$ke otters 
and thermometers are wholly unknown. * 
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l&afiy times to the same process, after having tiiturated it, and 
agitated It witli the fluid, aft^wa^da 

divided into gl^Iesy aftd finally appeared purified merlirry si- 
milartothat produced bv the preceding experiraehts. Hence 
it appears that, by | the action of sulphuric acid aided by the 
chanicsddit’ision effected by agitation, the adulterated rn^rcury 
of con y0mk i mul even that which contains a greater portion 
of • rnay be purified in a manner sufficient to 

serve all IWlpmWlon purposes of experimental philosophy and 
chemist^ i v Tim method does not require contindlu |itpw^tiou, 
fa not expensive, particularly where the ltiercury is little altered, 
and does not expose the operator to any dinger. s v . :i ' 


LVIl. Answer to W. H. G/s Observations on Mr, Tatum’s 
Experiments on Vegetation, By Mr. J. Tatum. * 

|i To Mr. Tillock, 

Sift, — Youit correspondent, W. H. G., in reply to the paper 
I communicated to your Magazine of July, accuses me of f *utu 
pardonable ignorance for pi eten^ng to enlighten one of tht^mfost 
controverted subjects of experimental science, by views and ex- 
periments which have been detailed in half a dozen professed 
treatises, and otherwise promulgated in every possible way,” 

Lucca baths has published sonic account of them : hut., as usual with writers on 
baths, lm worlds more panegyrical and historical than chemical ; — a much bet- 
ter account may be expected from his relative l>r. Dcmea. Fieri, professor 
of chemistry in the college of Lucca. A very satisfactory and able analysis 
of the Fisabath waters may also be expected from the modest and ingenious 
author preceding memoir; who pursues the discovery of facts with 

unremitting zeal, and leaves the development of crude theories to those 
self-called chemists whose pen, ink, and paper are more useful to them 
than acid*, retorts, and fur mines. There are still persons who ascribe these 
hot-baths to the influence of volcanoes; but there is not the smallest trace 
of thing like volcanic matter, or even any combustible substance, to be 
discovered within many miles of them; nothing that, either chemically pr 
geologically speaking^ could sanction the belief that they owe their wardtt.h 
to exhausted subterratiobus volcanoes. Vast ridges of mountains surrmurwl 
them* entirely of carbpnat of lime or hard and coarse iparble, with oc 
ally of felspar, rock costal, and very rarely traces pf tourmajjpe ; but 
very considerable intersections of these calcareous masses frequentl| pccur ? 

. consisting of various combinations of magnesia and lime, forming, |ili the- 
gradations from the hardest to the most friable schist. Gypsum and pfritcfi, 
particularly the former, are of rare occurrence, and never ip such quantities 
AS would sanction the conjecture that the caloric developed by 
|M)dhps of the latter might contribute to raise the temperature pf fafefjp 
sprigs, it is true that in the valleys adjoining these hot springs inflamma- 
ble gas; chiefly carburetted hydrogen, abounds ; but whether connected ps 
a cause ,*w in cflfeet is not so easy to determine. 

VoL 60. No. 235. Nov. 1S17. Z Froui 
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From which I infer that he imagines I was unacquainted with 
any ofthe six authors alluded to i hutin this as well aS several 
other particulars he labours under a mistake, i had consulted 
(< the ill-digested experiments of Dr. Ingenhousz,” the excellent 
amt tmly valuable volumes of Mr. Ellis, and the still more reemt 
publication of Sir Humphry Davy ; nor was I quita^norant that 
Sauscmf e f Seheele and Sennebier had entered tj^d^Hw|putants 
on this vcontrp verted subject. But should. j^@f|^p^ondent 
ask, Then wfiy advance opinions in oppositi^t#pr^ald story 
of thcp^|rifrcktion of the atmosphere by veget&flckv ■TOiich had 
been treated of by gthers ?” I would answer, that although 
the opinion is old, it is neither forsaken nor abandoned, nor is 
it, left tto sink without a powerful support to rescue it from obli- 
vion: for, notwithstanding W. H. G. marshals the name of that 
truly excellent philosopher Sir Humphry Davy in the list of the 
half dozen who have opposed the old story of Dr. Priestley, 
and who he says have so long anticipated my opinions, I have 
no doubt but that, with all my “ unpardonable ignorance,” I 
shall be able to prove that he has been most egregiously mis- 
taken. I will not retort his own language on Mr. W. H. G<, 
but jfontent myself with remarking, that from the diversity of 
opinions displayed in the abov# authors, it was not very unna- 
tural that I should entertain a wish to investigate this contro- 
verted subject, and particularly as I thought many of their 
tailed experiments were not unexceptionable. For example; 
who can approve of the effects of detached leaves while con- 
fined under pump-water being brought forward as a proof of 
the effects carried on by an entire and living vegetable while 
exposed to air? In my experiments I endeavoured to obviate 
objections of this nature : — how far I have succeded, I shall leave 
to others to determine. One of the motives which induced me 
to commit their results to your Magazine, was, that «during my 
last course of lectures I was informed by a gentleman attending 
tlje lectures of the Surrey Institution, and who was present at 
my lecture on vegetable chemistry when I introduced some of 
tfipse experiments, that the then chemical lecturer at that Insti- 
tution had promised to prove that vegetables improved the at- 
mosphere, but that he had not made good his promise or even 
attempted it: on which several gentlemen who were present, ob- 
serviog that the experiments militated so materially against the 
popular opinion, expressed surprise that! did not make them 
public. Under these circumstances I communicated them to 
ydur Magazine. — Btft to return to your correspondent, who says? 
4< Dn Priestley was the person with whom the old story origi- 
nated; bqt that even he seems afterwards to have been aware of 
the inaccuracy of hia conclusions for lie says in voh m. p. 273, 
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^ experiments of this year wire unfavouraMeto 

iny firmer hypothesis 5 for whether I rnade the expertmer^^yith 
at* inured by respirajtibh, burning of handles, or 
gistic process, k did not grow better* but worse ; andr the' longer 
the plants continued in the air the more phlogisticated k ^ 

I also tr fo y ^ great variety of plants with no better jfoeeess." 
From tflHHBndjd imagine that W.H. 6 . thought the Doctor 
was ahflHp^^m|^n his old opinion : but if he ^wi taken thi 
trouble one leaf, he would have foupri the Doctor 

still firmfy mtiintainkig his u old story” for he says, ^ the 
whole 1 still thought it probable , from t he experiments of this 
year, that the vegetation of healthy plants, growing in situations 
natural to them, has a salutary effect on the air in whieh they 
grow j—for one clear instance of thfe melioration of air in these 
circumstances should weigh against a hundred cases in which the 
air is made worse by it/’ m:l 

Is there here any reason to conclude that the Doctor was (t aware 
of the inaccuracy of his conclusions ?” Does not the above prove 
that, so far from altering his opinion, he was determined to sup*- 
port u his old story” in the strongest possible language? 

Your correspondent has &een fit to class Dr. lngenhoti$s as 
well as Sir Humphry Davy amorif the half dozen authors * who 
experimentally contradict the above opinion.” Now, as W.HiO. 
.^cusea'-tne of u unpardonable ignorance” surely we ought not 
to expect him to betray any in his criticisms on me. But let 
us see what were the experimental opinions which Dr.lngen- 
housz promulgated in p. 2li of his prefatory remarks. He says* 
** The discover^ of Dr. Priestley, that plants thrive better in foul 
air than in common and in dephlogisticatcd air, and that plants 
have it power of correcting bad air, has thrown a new and im- 
portant light upon the arrangement of this world. It shows, even 
to a demonstration, that the vegetable kingdom is subservient to 
the animal, and vice versa, that the air spoiled and rendered 
noxious to animals by their breathing it* serves to plants as a 
kind of nourishment.” And at section 16, he says* fS In order to 
put my conjecture to the trial, I placed at eleven o'clock, itta 
warm sunshine, two jars of an e<]ual size, each contain!^ ftp 
.equal quantity of sprigs of peppermint in pump-water. In ona 
of these was let up a certain quantity of common .air* In tha 
other jar was let up the same quantity of air fouled byrespirifion; 
at two o’clock the air of both jars was found much itn proved ; 
and at four o'clock the common air was still more improved.” 

I shall not make any remarks on the manner in which these ex-? 
periments Were conducted ; I merely quote the above to prove 
that your correspondent has erred (I will not suppose wilfully) 
in representing Dr, Ingenhousz as “ one of the half dozen au- 

Z 2 thors 
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thors who experimentally contradicts Dr* Priestley,” So far 
from this being the fact, it appears from the above quotations 
that he is endeavouring by all possible means to support him 5 
indeed, the whole tenor of his work (so far from contradict- 
ing Dr. Priestley) is intended to corroborate the same* 1 will 
not occupy your pages by remarks on Scheele, jsSacssure, or 
fikjpiebieivhut proceed to Mr. Ellis and Sir H. DaSr|^our cor- 
respondent cannot approve more highly of,ihfe^ppfths enter- 
tained in the two volumes of the former ^authors than I 

do. But I think he again labours under a mistake when he 
represent# Mr. Ellis’s second volume as the last work on the sub- 
ject 5 for my copy bears the date of 1811. But that of Sir H. 
Davy on agricultural chemistry (which W. H G. quotes) was 
published in 1813. Under these circumstances I know* not by 
what means he can consider Mr. Ellis as the last author on the 
subject. But you will perceive that this is not merely the first, 
last, or greatest mistake W. H. G. has fallen into: for although 
Mr. Ellis has ablv promulgated the same opinions (drawn from 
experiments differently conducted to what mine were) which I 
have since advanced ; yet I think it is most unwarrantable and 
unjustifiable to represent “ Sir H. Davy as leing convinced, that 
Ellis had not been deceived by his extensive researches 
and also of enrolling Sir H. in the list of half a dozen who had 
experimentally contradicted Dr. Priestley. In order to prove t)j|p 
error of the first statement, I must refer to Sir Humphry’s work 
above mentioned, p. 195, where Sir Humphry says, u Some per- 
sons have supposed that plants exposed in the free atmosphere 
to die vicissitudes of sunshine and shade, light and darkness, 
consume more oxygen than they produce; and that their per- 
manent agency upon air is similar to that of animals; and this 
opinion is espoused by the writer on the subject 1 have just 
quoted (Mr. Ellis), in his ingenious Researches on Vegetation. 
But ^experiments brought in favour of this Idea, and particularly 
his experiments , have been conducted under circumstances un- 
favourable to accuracy of results.” ■ 

Sq far then was Sir Humphry from being convinced that 
Mr# Ellis was not deceived by his experiments, that he actually 
condemns his experiments as inaccurate. Btft to prove the error 
of the second statement of W. H. G. ; namely, of Sir Humphry? $ 
being one of the u half dozen who experimentally opposed Dr* 
Priestley’s opinion,” we need only refer to the latter part of the 
shove page, and also to p. 197. In the first of these Sir H. 
•ays, iC In some of the early experiments of Dr. Priestley, before 
be was acquainted with the agency of light upon leaves, air that 
had supported combustion and respiration was found purified by 
tbe growth of plants, when they were exposed in it for successive 
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days and nights; and his experiments are the more unexception- 
able, asthe plants in many of them grew in their naturai^i^ies^ 
and the shoots or branches from them- cmly were ‘ to 
through water into the confined atmosphere/ 9 , And tfte neit is 
Sir Humphry’s own experiment, p. 197 : u The following experi- 
ment I consider as conducted under circumstaneeg nwpTmmlq* 
•gous -to J|f^ex^ting in nature. A turf four incfte# square fifetn 
an irrigate# m^adog£ clothed with common meado^gtass, mea- 
dow fox-tail gf0k^ and vernal meadow grass, was placed in a 
porcelain dish, which swam on the surface of water impregnated 
with carbonic acid gas: a vessel of thin flint glass, of the capacity 
of 230 cubical inches, having a funnel furnished with a stop-cock 
inserted jn the top, was made to cover the grass, and the'appft- 
ratus was exposed in an open place. A small quantity of water 
was daily supplied to the grass by the means of the stop-cock. 
Every day likewise a certain, quantity of water was removed fey 
a siphon, and water saturated with carbonic acid gas was sup- 
plied in its place, so that it may be presumed that a small quan- 
tity of carbonic acid gas was constantly present in the receiver. 

“ On the 7th of July 1807, the first day of the experiment, the 
weather was cloudy in the morning, but fine in the afternoon, 
the thermometer at 67°, the barometer 30.2. At ten on the 
morning of the 15th, I examined a portion of the gas; it co*l- 
Ulined less than 1 -50th of carbonic acid gas, 100 parts of it ex- 
posed to the impregnated solution left only 75 parts (100 parts 
of the air of the garden occasioned a diminution to 79) “«o 
that the air was four per cent, purer than the air of the atmo- 
sphere; another similar experiment was made with equally de- 
cisive result/’ p. 199. u These facts confirm the popular opi- 
nion” (the old story) u that when the leaves of vegetables per- 
form theiiv|iealthy functions, they tend to purify the atmosphere, 
in the common variations of weather, and changes from light 
to darkness/’ Are not these principles or opinions the very 
same as those promulgated by Dr. Priestley? Aye, and by Dr. 
lngenhousz too? Yet W. II. G. represents Sir H. as one Uf the 
experimental opposers of that ve*y system he is actually advo- 
cating. From these repeated misrepresentations on dogtjfinitl 
points on the part of W. II. G., it is even difficult to believe that 
he himself knew which side of the question the above- authors 
maintain. We here see that Sir H. did not consider himself &9 
betraying unpardonable ignorance by publishing his “Views and 
Experiments,” although they had been detailed by Drs. Priestley 
and Ingeijhousz, many years before, and of course had u antici- 
pated 9 ' his views. 

Again. He says , u The question still remaining is, not whether 
plants have the power of counteracting the vitiation produced 

Z 3 by 
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by the breathing of animals ; bat whether they are able, during 
sunshine, to reconvert into oxygen the ^arbonle acid they form 
during darkness and common day-light.” 

The solution of this question I have attempted, and I hope 
one day to give a satisfactory answer to it, 

. • at*, f presume I may also add that I have attempted a 
sohitionof the above question, particularly in the thirt$ |nd fourth 
experiment, as related in my first paper, inwhich* the plants, 
inclosed in receivers, were exposed not to aSr vitiated by the 
breathing of animals ; but to common air, during darkness , com- 
mon day -light, and sunshine ; the former of the above for seven 
successive days, and the latter for there successive days, in both 
of which experiments it did not appear to Me that the plants 
had the power during sunshine to reconvert into oxygen the 
carbom$ mcid they formed during darkness and common day - 
light. ^ 

From these observations it appears that the subject is yet a 
controverted one, and that there are celebrated authors of the 
present day whose opinions are at variance with each other ; and 
I think it is meritorious in any one, amid this conflict of con- 
tending opinions, to communicate his researches to the common 
stock ; and most certainly I anxiously wait the coining day on 
which W. H. G* has promised to give to the public the results of 
his critical experiments. But should he be inclined to make 
further remarks on me, and expect an answer, he will please to 
conclude with his real name and address. A; 

I am, sir, yours &c. 

Dorset-street, Oct. 20, 1817- I. Tatum. 

P. S. Since I last addressed you, I have found that the small 
pustules on the ice-plant contain a very considerable portion 
of muri||ic acid ; but the smallness of the quantity of the fluid 
whteh they contain has as yet prevented me from iscertaining 
with What it is combined. I am not aware that pny one has 

hitherto noticed it. 

' % 
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Acknowledgements to Mr. WESTGAETidFoRSTJEit \ further 
Geological Queries , on the Basaltic Strata of Durham and 
Northumberland : and Suggestions regarding the Situation 
of the Granite Patches of the North of England , in its Series^ 
gf Strata. By A Correspondent. 

To Mr. Tilloch. 

Sir, — X beg to return my best thanks to Mr. Westgarth Foiv 
ster, for the answers which he has afforded in your last number, 
page 21$, to my 2d Question, as to the true character and position 

of 




' as to the upper Basaltic Stratum. 9 

of the f * |3h^a^ WWuife-5®H^" or upper Basaltic Stratum, interposed 
in the lower part of the Coal-measures" or Lead-mine ’ Sttleii of 
Durham, Northumberland, &c. 5 and for his promised intentloit 
of giving Answers, to others of the Questions whjgh I have taken 
theliberty of pitting, through the medium of^your pages, as to 
the Stratification of these northern parts of the Kingdom, with 
which in a degree aware, that he had a practical and inti- 
mate actpa|intan<^. Satisfied of Mr* W. F’s kind desire and in- 
tention, of Yuliy, ind completely answering my questions, I shall 
offer no apology, for troubling him with a few remarks, suggested 
to me by bis last communication, partly in the way of modifica- 
tion of my Queries, in pp. 1 22 and 252 of your last volume, in cob- 
sequence of the new light that is now thrown on the subject ; 
with some further Queries, for more clearly ascertaining the facts 
of the Strata, in the parts alluded to’. 'fc, 

let. I now I think clearly perceive, from Mr. W.IPt* Answers, 
and what has been published by Mr. Winch and Mr, Buckland, 
in the 1st part of vol. iv. of the Geological Transactions, that 
the Basaltic Stratum, of which Mr. Winch shows so long a range 
of the northern basset-edge, in his excellent Map in the Geo. 
Trans, really underlies all the tract of Country to the South of 
it, into Yorkshire , and to the SW and W, into Westmoreland and 
Cumberland; except, where approaching nearer to the surface, 
*on the tops of Strata- ridges or bumps , or where it has beep 
locally lifted by Faults, its covering Strata have been lockfly 
stripped off or denudated ; viz. 

On the Tees River, from near the foot of Crook Beck, or 
of Trent Beck, (opposite the head of South Tyne River,) down, 
to near Winch-Bridge : again, in the lengfhened irregularly oval 
space, between a point somewhere E or NE of Melmerby on the 
N, and a point somewhere E or SE of Murton on the S (the 
precise ascertainment of which points is of very considerable 
consequence, as intimated in my 2d Query, at top ofop. 124), 
to the eastern verge of which last denudated Tract, Mr. Forster 
has now traced this upper Basalt at Highcup Nick, aqjJ great 
Rundale Beck: again, in a local throw-up near Tynehead Smelt- 
ing-house (of which more presently) : again, perhaps, at Dufton 
Fell (see further on): again, near the Town of Stanhope agaih, 
perhaps, near Eggleston on the Tees, (quere any thing more than 
a {tyke, Geo. Trans, iv, 73) ?: and again, perhaps, near Riccar- 
gif (Geo. Trans, iv. 108)? ; as I suppose, in the southern branch 
of the Raven Rivulet, near Selah ?, there being no such plaqp or 
stream as Riccargil, marked in any of my Maps: and again, 
deep in the sinking at Alstone Moor. 

To which list of detached local patches of the upper Basalt 
Stratum* appearing on the surface, or proved underground by 
' ■' •' % 4 the 
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the ftliner’s operations, in the Mining ,; (Wheiw ,: its- proper 

S lices ,&te beneath the surface), l shall be greatly obliged, that 
dr. Fj^ister^ Mr. Winch, &c. would add in your p%es, all other 
instances that may be in their power; with the depths, thick- 
Hesses dips, in each instance. '* 

lyoiilc^ii. view of the subject it appears then, that I may how 
atla to my 1st Query in p. 123, the further request to-be told, 
whether the Coal and adjacent Limestone, which have been dug 
betweenMelmerby Lane-end and Aid ale Water*, belong or match 
to those Coal ami Limestone, stretching from the Coast, between 
thfe CoqUet and Wensbeck, to Stublic, ike. ; the peculiar Organic 
Remains, and succession of Strata in each case, to be well con- 
sidered befofe giving such Answer; and, do not these same Coal 
and Limestone, match to those of Tindal-Fel! ?, Query 6 in 
p. 252. 

And for like reasons I now infer, with more confidence than 
intimated at bottom of p. 123 of your last volume, that Mr. 
Winch’s basaltic edge, traced from Causeway-Park to Timming 
dr Temon, may be further traceable from thence north- westward, 
and then north, and north-eastward, perhaps round the western 
slopes of Bolton-Fell Mil! ? and Kinkery-hill ? to Routledge 
Burn on English Kershope Farm, 1 in. 8 of the Mouse (which is 
oil the very Border of Scotland), where I have myself seen this 
Basaltic Stratum, covered bv a Limestone of several yards thick,* 
and perhaps underlaid by another Limestone, dipping very fast 
to theWNW. into the Liddesdale Trough. ||t Slaty-ford higher 
tm Oil the same Burn (which the contrary way runs down to 
Bailey-head) a Limsfcone is seen, which perhaps may be the 
same as here covers the Basalt ? : and in Craigy Clench, 
ENE of Kersliope-housc, tlie Basalt appears again, forming bold 
cliffs. I shall feel extremely obliged to any Gentleman, who 
may be able to trace forwards this edge of the upper Basaltic 
SttatumV to the north-eastward, towards Carter-fell. 

9th. I have heard, that at Lcwisburn and PI ashets there are 
Coals ;-*-\vhteh way do they dip ? and do they underlie the Basalt, 
above mentioned, and belong to the lower division of the Coal- 
scried Upping round the Cheviot mass? see my 1st and 7thQuertea 
jtt p. 122 and 2.32 ; or, do they over-lie it, and belong to the 
Lead-mine series ? 

10th. Resuming now, as I intimated I should do, the consi- 
dotation of the vicinity of Tyne-head Smelting-house, 1 beg th 
ask, whether, by “ the Back-bone or Great Sulphur Vein, 1 * 

* Geo, Trans, iv. 1 13 f The rearing position of these Strata, scefns unbeces- 
sarily to have been ascribed to (tin location and tilling j be cause, iueft highly 
inclirted portions of Coal-seams, on a great stale, are not V’tfry ua common. 

See vViUiaciS’s Min. iyng. 2d Ed. i. 103, 


p. 2 16, 
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* 

p» 216, MivFofster means the same Dyke and Fatolt, ad is spoken 
of by Mt» Wiitoh, as ** the vein called the Devil's Back-bone,* 
p. 80 df his pdper in the Geo. Tram. ? If these are one and 
the same Dyke* in what direction does it range, exactly ?, and 
if the regular Basaltic Stratum is denudated by its side (of which 
circumstance Mr. W. gives no intimation) what is the extent 
nearly, of the patch of Basalt which is thus exposed? 

11th. If the great Level to Dufton-fell Mines, commences hi 
great Rundale Beck, on the great Whin Sill (p. 217), and this 
Same Whin, is either the top Stratum at those Mines, as Mr. 
Winch intimates in p. 62 Geo. Trans., or the top Stratum but 
one (the Tyne-bottom Limestone) as Mr. Forster intimates p. 40 
of his Treatise* (quere which is correct?); does not the said 
Level, dcscendingly cut the series of Strata (either dipping to* 
wards the level mouth ? or thrown down all at once by a Fault?), 
so as to enter this mine, and effect its drainage, at Some consi- 
derable depth below the great. Whin Sill ?. 

In hopes that Mr. Forster and Mr. Winch will spiritedly fol- 
low up, what they have sb well begun, and that Mr. Fryer Will 
join in their efforts, for elucidating the Stratification of the north- 
ern part of England, 

1 remain. 

Your very obedient servant, 

October 20, 181 7. 1 A Constant Reader, 

P. S. I beg to Idnt to Mr. Professor Buck land and others, 
who seem, as GeogBbsts teach, to think that Granite wherever 
it appears in situ , must be “ either a Dyke, or the projecting back 
of a substratum of this substance (Geo. *Tr arts. iv. 110), that 
nothing like a continuous Stratum of Granite has yet been 
proved Jo exist in England , as Mr. Farey long-ago asserted ; al- 
though, mistakenly (Phil. Trans. 1 81 l,and Derby lieport,i. 151), 
he- then referred the Granite of Mount Sorrel, &t\, to the Red 
Marl; but which Marl he lias since shown to be mi conform ably 
overlying: there and elsewhere, like the Strata under and sur- 
routtdtogCarlisle : — to such Gentlemen I say, I lng to point out, 
that there is nothing the least singular , in the appearance of 
patches of Granite at Bankey-Close, Hindrigs, &c. on the east 
of Appleby, but that the same agrees exactly with the positions, 
tit the granite patches near Shap Fell, Garrick and C aid beck 
Fells (P. M. xlvii. p. 43), near Ravenglass, and again on the 
other side of the Carlisle Trough, at Criffel Hill ; all of these, 
and others which I could mention elsewhere, occupying the 
place, or part of it, of the range of the upper Basaltic Stratum , 
which it has been my chief object, in this and several previous 
communications, to trace out and define: and such Granites, do 
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mt occupy thecentndparisof theSlateT^sts^^ the&eogmsy 
teaches, we are told. In short, the Granites iu th^se cases, ap- 
pear as huge nodular or imbedded masses, 
turn i which upper Basalt in other instances, as in tjhe north* * 
western slope of Arnton Fell in Liddesdale, and several others 
of the Basaltic Hills of Scotland, is seen graduating or passing 
into coarse Slatef, as 1 conceive is also the case, in the tract on 
the, east of Appleby, of which three very extraordinary fancy or 
Geognostic Sections are given, in plate V. of the Geo. Trans, vol.iv, 
I lament that Mr. Winch in p. 207 of your last volume, seems 
to have declined the task, of attempting to explain, what appears 
^enigmatical, in the accounts of this tract E of Appleby, which 
have been published by Mr. Buckland and Mr* Fryer : and t 
heartily wish, that divesting himself of ail undue deference to 
great Names, Mr. W. would in this case, as lately with regard 
to the pretended newest floetz Trap of another Geognostic Gen-? 
tinman (p. 123), freely communicate what he knows or can as-? 
certain concerning this tract, and regarding the view of it which 
I baye ventured to offer as above. 


LIX. Geological Observations on Strathearn J. 

The wonderful revolutions to which the surface of the globe 
has been subjected since its primary formation, have oPlate years 
claimed the attention of philosophers. Th§se changes, 
every where apparent, have given rise to newpheories notel'ilfe* 
gular than satisfactory, and have excited a desire in maniuld to 
become acquainted with the causes by which those extraordinary 
phenomena have been occasioned, and which, in former times, 

* On turning over the pages of your xlth volume, I find Mr. David Mushett 
aware of the fact, of what certain writers are in the habit of considering as 
prtmitivemi&'sses, not occupying the central situations , which on such a sup- 
position, they ought to be found in, and in p. 51 says, that on the contrary, in 
most mountainous districts, these primitive masses (as they Jjpye been 
called) are contained in the superficies occupied by the il great boun- 
dary, to the Coal-series $ and at the bottom of p. 53 and top of 
M. more particularly refers to granite, amongst the pretendedf|»mtyve 
masses above alluded to. Now to me it seems plain, that the 
of Mr. Mushett, underlying the Limestone, and that Limestone unde^mig 
the Coals, of Staffordshire, Shropshire, South-Wales, and Forest ^ekn, 
(p. 51), is no other than the same, with the series of Basalts in the South 
of Scotland and North of England . 

+ Ih your xliiid volume, p. 341, I find that Mr. Farcy in 1814 suggested 
this change, locally, of the upper Basalt or 1st loadstone, into Slate \ with 
reference to the High-peak of Derbyshire and the vicinity of Ingleborough 
Hill, in Yorkshire. 

J From Blackwood’s Edinburgh Monthly Magazine. 
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either escaped their notice, or appeared so mysterious and f$* 
scru table as to preclude all research. 

The human mind cannot now form any conception of th«jt 
aspect which the surface of the earth originally had assumed* 
though it cannot be doubted, that from the various agents em- 
ployed in the mighty operations of Nature, exerted in giving 
form and stability to our planet, considerable irregularity must 
all along have diversified it ; but those immense masses, which 
constitute what are called the primary mountains, seem in a great 
measure to have remained unaltered during the subsequent con* 
vulsions that produced the secondary structure, and gave to the 
universal body its present unequal appearance : — but a, smooth 
and uninterrupted surface was incompatible with those laws which 
are supposed to have been called into action in the formation of 
the earth ; and though it is not necessary, on the present occasion, 
to enter into the merits of the contending Volcanic and Neptunian 
theories, we must still be conscious that many series of facts eon^- 
stantlv presented to onr view on the exterior, as well as those 
that have been explored in the bowels of the earth, are consist- 
ent with, and may very plausibly he attributed to, the influence 
of both powers. 

For the purpose of exhibiting an object of geology more im- 
mediately within the r^aeh of our own observation, we shall con- 
fine our remarks to ait extraordinary change to which the beau-- 
tifol and fertile ' alley of Strathearn has anc iently been subjected; 
an^ ^hich, thoug|pperhaps of less importance to the naturalist 
thfptifie prodigious altitudes and extensive dales of the Alps and 
Andes, are still worthy of admiration, a» this tract possesses a 
variety of subjects interesting to the student of nature, and to 
the lover of her sublime and picturesque beauties. 

The great chain of the Grampian mountains, which consti- 
tutes the northern, as the Ochil hills do the southern, boundary 
of this valley, are in many parts composed of primitive matter ; 
but t$$gveral places this formation is surmounted by secondary 
rodjjp^Mrious character and diversity of alternation and position. 
The -Option of those mountains in the vicinity of Lochearn, and 
wha^fwms the immediate limits of that lake, is not wholly granitic, 
ihSir exterior being covered with wacke, different species of 
flchjstus, lime, and sandstone. Some beds of trap are also visible 
in ifis usual linear direction, traversing these rocks without regard 
to their stratification, and always disposed in vertical walls. 

But the m#st striking features in the district of Strathearn are, 
the surprising changes that the ground has undergone by the 
different courses which the river has taken at various periods. 
These alterations are very evident in travelling along this exten- 
sive tracts from the departure of the river out of its parent lake 

to 
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*0 its epnfla^ a distance of ifcerir thirty miles, «* 

the numerous channels by which it has run may be traeedwith 
tolerable accuracy# 

It appears almost certain, that Lochcarn at one time had ex- 
tended to more than double its present magnitude, having oc- 
cupied the 5 whole of the flat from its south-eastern extremity to 
Ofihtertyre, covering the great plain on which the village of 
Camrie, the remains of the Roman camp of Dalginross, the Vic- 
toria of Ptolemy, and many farm-houses now stand*. This 
opinion is strengthened and rendered satisfactory by an examina- 
of the surrounding country, or what originally marked the 
borders of the lake, where the soil and banks formed by the 
water arc visible, and still retain their first appearance, although 
far ages submitted to the operations of agriculture. The soil over 
all this flat is also of a decisive character, being composed of 
water, gravel, and alluvion, as almost all the stones that have 
been dug up are round or elliptical, the certain effects of ’water; 
and this is particularly the case in the neighbourhood ofOchter- 
tyre, along the road from Crieff to Conn ie, On the south side 
ef the valley, near the House of Struun, there is a large concre- 
tion of breccia, the composition of which is sand, and stones that 
have undergone attrition by the action of water, and have been 
consolidated by the admixture of metallic oxide. This species 
of rock is not commonly to be met with in the interior of the 
kingdom, and in no situation but where considerable bodies of 
water either now are, or have formerly b«fc On the western 
chores of Scotland it is frequently seen ; nut we are riot &£«■ 
^tainted with its appearance in masses of great magnitude at a 
distance from the coast, nor in situations of very lofty elevation* 

The efflux of Lochearn, in its then extensive form, seems to 
have been different from the course which the river at present 
follows jp leaving the plain of Dalginross, and appears to have 
passed From Och ter tyre, whose lakes are the remains of the an- 
cient eastern boundary, along the hollow at the manse of Mon t- 
vaird, near to which it was joined by the water of TunN&. At 
the present day, the old and perhaps original bed of the river 
Earn can plainly he traced along the west side of the towd of 
Crieff, where it still intersects two of the streets, sweeping^ in & 
circular direction, the base of the hill on which that town b built, 
cud passing eastward, held its course upwards of 90 feet higher 
than the present river. Pursuing that direction, it appears to 
have made several windings until it reached Aberciirucy, whence 

* It has been supposed, by many learned antiquaries, that on this spa- 
cious plain was fought the celebrated battle of the Grampians, betwixt the 
Cjtledonidn and Roman armies ; and, cerfftinly, the nam$f flf 
m the n^gaboarhood go for to sanction such a belief. y : > 
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it continued its channel, with little variation from a straight line, 
yearly due east, running along the tract of the Powaflferyriver, 
now a retrograde stream, over the valley where moulder the ruin* 
of the abbey of lochaffery ; and, holding the same line, passed 
below the House of Balgowan, and the Castle of Mathveu, until 
it joined the water of Almond at Pitcairn Green, at that period 
probably an arm of the sea, wi n eh then certainly covered large 
portions of the flat land along the batiks of the Tay near Perth* 
Over the whole of tins ground undoubted proofs of the effects of 
water are evident, by an examination of the debris collected at 
different times, which form a variety of strata, and contain boul- 
der stones of many species, brought from the mountains by sue* 
cesstve floods and inundations of the river. 

But, after the river had ceased to flow by the course which it 
has thus been supposed primarily to have taken, the valley of 
Strathearn seems to have undergone other considerable revolu- 
tions from the changes of its river. 

We have said that Lochearn, according to its original ex* 
pause, formed a lake, from its western extremity to the House 
of Ochteriyre, of twenty miles long, but of irregular breadth* 
The catastrophe which diminished it to the present size, and 
gave the river a new direction, does not seem inexplicable. It 
is the opinion of many profound geologists, that the western 
mainland of Scotland, with its numerous islands and promon- 
tories, were anciently united, forming a compact and undivided 
continent ; but thjfcby tremendous convulsions, produced by 
general as well partial earthquakes, a disjunction of the 

primary structure was effected, and occasioned that separatioa 
of islands from the mainland, and on the mainland, that asto- 
nishing irregularity of coast, so indented with arms of the sea, 
which renders its navigation so intricate, but gives to the mine- 
ralogist an ample field of research, and to the painter admi- 
rable display of sublime scenery. — To the cause that has produced 
such wonderful phamomeua do we also attribute the reduction 
of ancient Lochearn. 

The departure of the river from the great level plain of Dal- 
ginrosaj the former bottom of the lake, is through a narrow 
chasm, the sides of which appear at one time to have beemfflited, 
as they are composed of the same materials, and were disjoined 
by some of those convulsions of the earth, which, even of late 
years, have been so common in that vicinity. This disunion must 
have been sudden, though from the very remote period at which 
we may believe it took place, no calamitous consequences as to 
human life could have happened, as the kingdom was probably 
not inhabited for many subsequent ages. By the sudden sepa- 
ration' of AisihiE^the north side of which was washed by the 
>v 1. 1 
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Jake, an impetuous and irresistible discharge of Water would bU ' 
the consequence, which, forcing its way through a different tract 
Of country from the former stream, must have carried every op* 
posing substance before it, and speedily have formed a new chan* 
tael for itself. But this latter course, from passing along a more 
enlarged plain than formerly, has produced considerable altera* 
tions on the face of the country^ which is evidently broken by 
deep hollows that have been washed out by the stream. 

The river in the plain near Comrie has taken various chan* 
pels after the ground was drained by the breaking out of the 
water that anciently covered it; and when it descdifcSbelow 
Crieff, the whole low land is marked by the numerous’^ 
ha9 pursued at different periods ^ To trace these wiu<$ii|piy Jiot 
an arduous undertaking ; but, excepting in a few in«Um^, a 
particular description might not be generally interesting. Thfc 
deep chasms, however, exhibit some objects of minerofogtcal 
curiosity, and the steep banks expose a series of alluvial strati* 
fication, illustrative of the revolutions to which the soil and sur- 
face of mountainous countries are liable. 

Having exhausted too much of your time^ oil a subject of lit* 
tie importance perhaps to your readers, we have only to observe, 
that in pursuing similar objects of inquiry, sources of rational 
amusement may be developed, which may ultimately lead to the 
acquisition of knowledge aud the prosecution of useful science, 
while they must direct the mind to the contemplation of that 
Power whose wisdom lias ordered* and wiHje omniscience has 
regulated, the magnificent and wonderful ^Rrations of Nature, 
so constantly under our observation. 

Crieff, Aug, 1, 1817- Dicaledon. 


LX* On the component Parti of Light j and the Cause of Colour . 
v By Charles Carpenter Bompass, Esq.* 

If a beam of solar light be passed through a triangular prism, 
it is divided into several parts of apparently different kinds. Oii 
oue side of the expanded sun-beam or spectrum are rays which 
are invisible, which have been named calorific rays ; theu &r& 
seen various coloured rays, in the order of red, orange, yeJlow, 
green, blue, indigo, and violet; and on the other side are some 
other invisible rays, which have been called chemical rays, being 
of a different nature from the calorific rays. The rays in the 
centre of the spectrum, Dr. Hersehel has found, have the greatest 
power in producing vision; which power gradually diminishes 
towards each side. Neither the calorific nor chemical rays are 

* From his Essay on the Nature of Heat, Light, and Electricity* ? 

confined 
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confined to that part in the spectrum which is visible ^ 
tends from Its own side, in quantity gradually lessening, through 
all the visible rays y sp that, as far as they are muted, vrsioii ia 
produced $ and when they are separated, it ceasjes. Nor does it 
appear ever to have been' satisfactorily proved, that either 
calorific or chemical rays have been entirely separated firom each 
other, while the power of producing vision continued. And no 
effects are produced by light, except those relating to vision^ 
which may not reasonably be attributed to one or both of the 
invisible rays. These ci rcumstances would naturally suggest the 
possibility, that vision may be caused by peculiar combination^ 
of thq^pys which when separate, or so nearly so as to have 
the a&pweffect to our senses, are invisible*. * 

iferschers experiments on the subject are by no means 
conclusive against this hypothesis. He has separated some of 
the rays from the different coloured divisions of the spectrum J 
and hap found, that the diminution in the power of rendering 
objects visible, was in a different proportion, from the loss of 
power to raise the thermometer. But without here, inquiring 
whether the calorific rays are the same as caloric, it is evident, 
that if the degree of light depend, not only upon the quantity, but 
also upon the proportionate union of the calorific and chemical 
rays, the excess of either might be lessened, without reducing 
the power df producing vision, proportionately with the absolute 
quantity of the rays abstractedf. 

.gfjm. Another 

* This opinion was,^Relieve, first before maintained by Dr. Hunter, ill 
An inaugural dissertation at Edinburgh, in the year 1808; but which it has 
not been mv good fortune to be able to meet with. 

f The labour and attention bestowed by Dr. Herschel on the examina- 
tion of the effect of the different coloured light, on the thermometer and oh 
vision, was very great ; and had it been possible to have obtained satisfactory 
results, they could not have been better earned. But the sources of inac- K 
curacy in such a course of experiments are so numberless, that imp depend- 
ence can be placed upon them. The careful mention of the mode of ex- 
periment has, however, rendered the discrepancies too apparent to mislead. ' 
Thus, it is probable that the colour black, frequently arises from an al- 
most exclusive attraction for the calorific ray; certainly it prevents the 
transmission of rays in their coloured state. Yet in the first experiments; 
which were interned to ascertain the effect of the coloured rays of the spec- 
trum upon the thermometer, its bulb was blackened. 

In the other experiments, innumerable causes of error are apparent. The 
temperature of the glass through which the rays were passed is unnoticed ; 
yet perhaps it maybe gathered from the experiments, that as that increased, 
tlie rays were transmitted witli a rapidity equal to that with which they 
pass through the air alone. The cause of the opacity of glass distinct tom 
its colour is unknown, and incapable probably of being at present ascer- 
tained , Tglasai madeof the same materials not always ritrifyang with the 
same transparency. Nor, possibly, is the human eye capable of that olK 
serration which wilU enable it correctly to mark a difference so small as 

1-lOjOOOdth 



389 On tk6 comp<menl Parts of Lights 

Another objection to this hypothesis is, that lieiat lias never 
Jbeen disqbwred in the light from the moon, Bufthis has been 
My shown by&ir Humphry Davy *, and other philosophers, to 
faerve no weight, i%»v»rnall oflight which ii ret&iwecj 

from the moon in comparison With ftmt from the sun, as i^to 
mOGW, perfectly elplatns how, in the e x pc r i m eats hitherto 
published on the subject, no heat has been discovered. It must 
also he remembered, that the lens probably stops a greate&piteM 
portion of a small quantity of rays of light transmitted through 
it, than of a larger quantity, its attraction for it being ptrongor ; 
consequently, it has not an equal power in conccntrattt^|p^ia of 
light from the moon, as from the sun. 

The prismatic colours once separated, are not furt!i^p||haUo 
by a second prism ; and this fact has been urged as c>f 

the- distinct and homogeneous nature of each of 
rays. But the passing of a coloured ray a second time through 
9 prism, does not separate from it the calorific or chemical rays; 
and therefore, it does not prove that they are un necessary %> vi- 
*ion. for since they do remain united, notwithstanding the de- 
gree in which they are usually refracted, it is certainly possible 
that the cause of their continued union may be the only cause 
of their continued colour. If it be supposed that they remain 
m combination from an attraction for the calorific ray, why hot 
suppose an attraction between the calorific and chemical rays ? 
The different colours would then arise from a combi nation of 
the calorific and chemical rays taking plju^in definite propor- 
tions, analogous to innumerable chemical aflpetions. The con- 
tinued union of the invisible rays, whether there be distinct co- 
lorific rays or not, tends to show that there is no repulsion be- 
tween the particles. 

There are on the other hand very great objections to the sup- 
position that the colorific rays are homogeneous. In mo$$|S&ses 


|-10,000dth part. For, as a more practised and experienced one thaf»$hat 
of Pr. fjerschel cannot reasonably be expected, the discrepancies evident 
ypon these experiments may prove its impossibility. Thus, out of 1000 pasts, 
fie found that 


Coach glass one side rough, stopped 464 parts of heat and 854 of light. 
Crown glass ditto 57 1 .. 885 .. 

Coach glass both sides rough 667 - 932 .« 

Crown glass ditto 735 .. 946 «. 

Ail together they stopped 854 .. 995 

But if a calculation be made from the quantity which they stopped sepa- 
rately, it will be found that they ought all together to stopped 979.8 
pyustf of Heat, and 9.99.938 of light. In another part of $e 6£jme paper jn 
the Philosophical Transactions, it vvould appear that the Coach glass with 
one side rough stopped more heat from the taper wheat alone, thpn the 
Spate coach glass when assisted by crown glass also rough 00 one side. 

♦ Elements of Chemical Philos ophy> vol. h part i. p.02 w 



tif tluHi! vision of 010 raf of light, k 

ray miii^ 4>e repossed th*g*^ 

' feotnpoeilfen. " Thus mp^^ kit e*anif#, ktnvtitpmc pfj&ift to 
have its side an" inch in Urea All. TJb^n %t *a solffr tay $ light, 

• the side, be passed -tliflbiigh- the tipper 

*t**l received at the distance at which the spectrum will be two 
inches broad. Now it is not the whole ray which is at orifcfcdi- 
vided, but every part; and as the degree of refraction depejtd» 
trpontfre angle of the prism, the red ray which is refiraetfcfl' it 
thenpjll $t part of the prism, mpst be so in the same dfgree i|fc 
ray at the lower part, and consequently mi|st- be 
that similar ray. The red rayof the upper party tliere- 
the spectrum be one inch from the red my of $ie 
km^#pi^His well as when they first issue from the-'prfstn^^t^ii 
^e te^^iiirjg part of the divided solar ray, winch passed through 
tint upper part of the prism, w ill be diffused through the whole 
ufrpir inch of the spectrum. In the same manner the violVt- 
coloured rays of the solar beam of the upper and fewer, parts of 
tfoeprisin must be parallel ; and, consequently, must be one 
tech apart, and that of the lower part must fall exactly upon tfte 
wed ray of the Upper part ; and the divided rav of the lower part 
of thfe privm must be diffused through all the lower inch of the 
spectrum . T h ose parts of the solar ray which are between the 
extremes of the prism, will in like manner be divide^ -aWtt have 
their coloured divjgfans parallel to the similar coloured divisions 
of the extreme pawr; and, consequently, the red ray of the dif- 
ferent parts will be diffused through the inch between the upper 
and lower red ray; and the violet through the inch between thfe 
upper and lower extremes of the violet colour ; and the ffeteV^ 
mediate colorific rays of every part, between the extreme colours 
of thM part. In the centre of the whole spectrum, the ray will 
te' compounded of every colorific ray of the spectrum, and there 
#111 be no pa ft of the spectrum, except its utmost limits^ homo- 
.geneous. In this case, for the sake of simplicity, the prism hias 
been supposed one inch, and the spectrum, two inches broad; 
but, whatever might be the breadth, if the solar ray passed 
through the prism were of any considerable extent, the dfect 
must be, in its proportion, similar ; so that no part of the spec- 
trum except the perfect extremes could be homogeneous* Yet 
in all these cases, the ray of light seems simply divided in|o the 
common prismatic colours; and each of the colours se^m^ as 
as when the solar beam is more n^rrb^j ahd 
att dtjually capable of being .passed 
prisi^i wiihoiit decomposition, V. ; v-ty - • 

t of this reasoning, the elfect of different phos- 

V#. 50, No. 2*35/ Nov, 1 817. A a phorescent 
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phorescent bodies would appear to prove conclusively, that each 
coloured ray corUams the com poneut pam ofeverv otheT. Som* 
of t hoso to light , are capable of absorbing 

it t(i a considerable extent, and again emitting it in the dark ; and 
this, for any number of times. / The light which each of thent 
emits, is fj^vays of the lame colour; and this colour it absorbs 
and emits to whatever coloured ray it may be exposed; so that 
from every coloured light it is able to obtain light of its own co- 
lour. This seems hardly capable of explanation, except upon 
the supposition that the coloured rays are not homogeneous, but 
are capable of decomposition by the different attraction of bo- 
dies. * 

That this is possible, is further confirmed by the fiiCtf tSiat 
light of one colour may be formed by the eo ni hi n at ion of two 
other differently coloured rays of light. Thus the blue 
low rays combined, form green rays. This could not 
if the green were homogeneous ; but if the colour ar is# from 1 the 
proportions of the calorific and chemical substances, it would W* 
cessarily follow, th at if a kind of light containing ail excess of one 
of the ethereal matters should be mingled with another kind of 
light, containing an excess of the other, the combined light 
would be of an intermediate kind, aud accordant in its nature 
with that which, from other causes, contained similar proportions** 

If the hypothesis before mentioned be just, it should explain 
the other phenomena of colour ; and the degree of ease and cor- 
rectness with which it docs so, will form surest test of its 

truth.. ■ •flp- 

Sir Isaac Newton proved, that bodies attracted the whole so- 
lar ray ; and as t lie ray is not bound together by attraction of 
cohesion, they must attract every part, and consequently both 
the calorific and chemical rays. They do not, however, attract 
them with the same force. This is evident, from the diffc$*nt 
chemical influences of the two rays, which must arise from the 1 
different degrees of attraction for different substances. But if 
bodies attract both kinds of ethereal matter, and in different pro- 
portions, if they should he placed in an atmosphere containing 
an excess of both, they will attract, and consequently reflect both, 
in quantities proportioned to their attractions *. The combi*- > 

nation. 

*• This Is probably liable to some modifications, from a well-known dif- 
ference in the energy of the two rays } particularly in those substances, of" 
which the colours seem in some degree to change with the de^cc of Ugbk 
The calorific ray is less impeded by opposition to its progress, than the che- 
mical ray. Itwless easily reflected, less refrangible, less stopped by a 
misty atmosphere. It is possible therefore, that from this cause, in seme 
cases, exactly the same proportions which are attracted may not be rcfi&trte#. . 
Tbisdififereiit energy may perhaps be accounted for, by supppsingthat the 

cal qrific 
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nation oftlteproport ioosrcfleclcd forrm thebreolours. f'T^ia 
stroiiglyconfirmed by the fact,. that 

takes place, the mixture df different oolotfred stihstatities, such as 
pigments, invariably produces some intermediate eplour; that 
is, tMi two substances attracting different propoiiffeiis, when 
mixed, always attract proportions compounded *)f those two. 

The absolute visibility of objects, tlierefore* inay be supposed 
to arise from their attracting the calorific and chemical matter 
from a distance, which are combined as they are reflected. Their 
colouivdepends upon die proportions attracted, and its bright* 
ness upon the quantity reflected, which is produced by the force 
olttlplil^traction, - and the polish of the body. The degree of vi- 
sibility of bodies depends upon the force of the attraction, the 
potj^igf the body, and the equality of the proportions df the 
etherealfluids. ^ 

The colour black inav*arise from the attraction of either one 
of the ethereal substances,, or from the absorption of all which it 
may have attracted. It is probable, however, thiat neither of 
these cases is ever complete ; and that the old opinion, that 
there is no perfect blackness, is correct. Darkness is the same 
sensation in the eye as blackness; and so evidently so, that al- 
most all the words in the language applicable to the one, are 
used to describe the other. Perfect blackness, therefore, would 
probably render an object as invisible as total darkness. The 
contrast however, tatoyeeu light and shadow, and whiteness and 
blackness, fmjuentiPpiakcs the apparent effect complete; and in 
each case, that depth of shade and colour appears perfect, which 
a more careful examination shows to be widely removed from it: 
w hile no known palpable substance is absolutely invisible, except 
from its transparency ; consequently, none can be perfectly black. 

The more frequent cause of the common degree of that colour, 
seems to be the absorption of nearly all the light attracted ; and 
this is sometimes occasioned l>y mechanical construction. It 
has been observed, by Thetiard, that when a piece of phosphorus 
of a pale yellow colour is melted in hot water, and then plunged 
into cold water, it becomes perfectly black; but it recovers its 
original colour, on being re- melted. Dr. Brewster also, in pre- 
paring prisms of realgar, by melting it between two plates of 
glass, found that this mineral, which has naturally a dark orange 
t^VT^TTlJ. n darker colour as the. heat increased, till at a 
certain temperature it became perfectly black, it always, how- 
ever, resumed its original colour upon cooling, even though lm- 

cjUorific particles are the larger; and if the forcaof every equal part be / 
equal, toe united power of the parts of the larger particle will be more? 
effectual than the divided action of an equal bulk composed of smaller par-* 
ticieif 
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37 & On tike component Parts of Light, 

«cml in colour of charcoal, pfoba&ly, ie- 

peiads efi&tyf' : W^lyj|iapoh its mechanical form. The experi- 
ments on .mk- fp&jfc p&itkt '- of acquiring heat possessed by the co- 
bur bl&dfcy would also induce the belief, that it usuahv arises 
from tl«e alllbrption of light. ^ 

Bodies of every colour, probably, absorb a part of the ethereal 
batter attracted by them ; and as the reflection of the attracted 
light h from a mechanical cause, the proportion of the two ethe- 
real substances absorbed, will l>e the same, or very nearly so,, as 
those wtt^aeted, This will produce an expansion of the bodies ; 
which expansion cannot with reason be assigned to one only of 
the ethereal fluids, if both be absorbed, but must necessarily arise 
from tAwfook of the ethereal matter which enters i nto* combi- 
aatfiotl. '^The ethereal fluid therefore, which causes expansion, 
must be of different kinds in different bodies. This may be shown 
by experiments. 

If bodies are luminous from the attraction of the eye for light, 
the colour of the light must depend upon the nature of that at- 
fraction ; consequently, all bodies which are luminous only from 
their containing an excess of ethereal matter, as where they are 
so from temperature, appear of the same colour f. This is liable 
to some evident modifications. For if by any means, such for 
example as chemical combinations, a quantity of light is disen- 
gaged, the attraction of the eye must be affected by the greater 
friciiifcy of obtaining peculiar proportions»|Hj|nd though light is 
never so absolutely disengaged, as to be wARty un attracted; vet 
substances may, bv stronger chemical affinities, have the attrac- 
tion for a portion of the ethereal fluid so w eakened, that it may 
be considered, when under the influence of another attraction, as 
if absolutely set free. Different substances, it is well known, in 
tltcfr combinations with oxygen, emit light of different colours ; 
and as the ethereal matter in the oxygen must in all cases be of 
the same nature, the other substances must have emitted different 
kinds. Those substances, therefore, must have contained different 
kinds ; for they could not have emitted that which they did not 
contain. And as all the ethereal matter which they contained 
must have tended to their degree of expansion, we are brought 
to the same conclusion as before, that caloric, or the ethereal 
cause of expansion, is not of the same nature in all bodies. 

* Journal of Science and the Arts, No. III. and see the observations 
there. 

■ •f* The difference of the colour of heated solids as their temperature is 
raised, probably arises from a cause before alluded to, the different energy* 

the two rays whence it happens, that at first as the light is barely able 
v ifo overcome the difficulties in its reaching the optic nerve, the calorific ray 
is more prevalent, giving the red tinge, which gradually fades to white, as 
t|ue ejb is able to acquire the proportion naturally attracted by it. 
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Light produces the sanac chemical effects which are attributed 
to caloric ; indeed a property always ,ascnhe4^l%N 
occasions a rise in the temperature. 

usually esteemed peculiar to the operation as distittot 

troiiybs action in producing heat. This may -;£asSy:|be ' explain- 
ed, By presuming a circumstance very probable t|j|we the fact, 
which is, that the ethereal fluid commonly afforded to the cru- 
cible or retort, may be compounded of proportions different from 
those contained in the solar beam. This is confirmed by the ex- 
periments of Count Rum ford, who found that many of the effects 
usually attributed to the peculiar operation of light as distinct’ 
from caloric, may be produced in an oven, probably frotn the 
difference in the nature of the heat *. 

Ou this hypothesis, chemical decompositions will place, 
eidier from one of the component parts of the bodyiji^mbinii)g 
with the ethereal matter with more force than with tW other 
component parts ; or from the attraction of the different com- 
ponent parts being for dissimilar proportions of the ethereal 
fluid, and with an intensity greater than that with which the parts 
attract each other. And possibly the influence of these combined 
attractions, which always operate in chemical combinations, de- 
cides, in a considerable degree, those specific proportions in which 
other bodies are particularly disposed to unite; it being evident* 
that if a fourth substance be added to three -others for which it 
has a chemical affinity, the proportion in which it will be most 
disposed to comhfctte, cannot he produced by an attrac tion which 
it has fm* one, Wt must depend upon the proportionate attrac- 
tion which it has for each, and which they have for each other* 

To put, as an example, one of the simplest cases. If two sub- 
stances, having a chemical affinity for each other, should attract 
the same proportions of the ethereal fluids, hut one should attract 
them with double the force of the attraction in the other, the in- 
fluence of the ethereal fluids would be, to induce a tendency in 
the bases to combine in proportions as one to two. if one par- 
ticle of one substance should attract the two fluids with forces 
as four and two, and a particle of the other with forces as si* 
and three, three particles of the first would attract them with 
forces as twelve and six, and two particles of the other would at- 
tract them with the same forces : consequently, the same quan- 
tity of the ethereal fluids would attract three particles of one of 
the bases, with the ssame force with which it would attract two 
particles of the other ; and, according to the general la Ws of tem- 
perature, which produces an equalization of the acting force of 
attraction in all bodies, it would tend to cause their combination 
in the proportions of three and two. 

# Philosophical Transactions. 
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But bodies generally, or always, attract different proportions 
of tKe ethereal fluids ; and. all chemical attractions, it is prohaJble, 
ditfunish in force ,^ptvar^each particle, as the number of those 
particles increase^ while the attraction which other bodies hay® 
for the et hg^ al fluids, at all times operates to regulate the |^ing 
force of tmFattraction in the combining substances. The sim- 
ple effect ioove described piust always he very materially modi- 
fied by these circumstances, as well as by the degree of attraction 
which the bases have for each other; not, however, so as to ren- 
der particular proportions of no consequence, but, probably, so as 
to occasion several specific proportions, in which the substances 
would be disposed to enter into combination with different de- 
grees of Jnjerisity. 

If, h|fe ver, the attraction between the bases should be very 
small in Jpfciparison with that which each of them might have for 
the ethereal fluid combined with itself, it is probable that the 
only way in which their attractions for each other would act, 
would be as compound particles, formed of each base and the 
ethereal fluids in combination with it. And when, from circum- 
stances, this very weak attraction could operate with effect, they 
would probably unite in every proportion. This probably may 
be the explanation of the mode of combination of fluids, and of 
the solution of some solids, which may be mingled and diffused 
through each other in all quantities. 

LXI. iOn ike pretended Parallel Roads of^men Roy . By 

A Correspondent.- ■ 

To Mr. Til lock. 

Sir, — X am an enthusiastic admirer of geological researches, 
although a mere novice in the application of its curious and com- 
plicated principles to practice in the field ; and having lately read, 
in Vot. IV. of the Geological Transactions, Dr. MacCulloch’s 
very elaborate account of Glen Rov, Glen Glov, and others in 
the vicinity of Fort William in the Highlands of Scotland; I was 
anxious to learn without delay, the opinion of a mineral surveyor 
of some eminence, with whom I am acquainted, as to the suffi- 
ciency of the explanation offered of this singular phenomenon by 
Dr* MacCulloch, whose paper I found he had read ; when the reply 
of my friend was, “ The pretended parallel roads of Glen Roy 
are the edges of horizontal strata , and were not occasioned 
either by the labour of man or the action of the surface of wa- 
ter, as h&s been supposed.” He went on to explain to me, that 
such tracts of perfectly level strata, at atiy considerable elevation 
above the present sea, as he believed to exist around Glen Roy, 

were 
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leas wire than the phenomenon line*, 

there, is said to be: but, that - 

in different degrees, so commonly occasion w0$n£e- of the in - 
Emotion of the surfaces formed by tliei r edges, when considered 
ecrodf or perpendicular to their planes, that it was t^thogt com- 
mon of geological phenomena ; and that mineral mpfeyfag, as 
it had been discovered near a quarter of a century ago, and 
taught by Mr. Smith , the author of the Map of the Strata Of 
England and Wales, &c,, most effectively availed itself of this 
phenomenon, in the investigation of the internal structure? of di- 
stricts, from the form and nature of what appears pn their sur- 
faces. 1 "“Ijf?" 

I endeavoured, but without effect, to persuade my make 

Dr, MacCulloch’s paper the subject of a communi(mH^tO your 
work, and therein to offer, at length,* the reasons for ^ opinion 
he had formed as to the "cause of the singular parallel and level 
lines on the surfaces of the hills in question. The too common 
plea of want of leisure was brought forward as his excuse; and 
thus I have been induced to trouble you, in order to throw out the 
above suggestion, while this paper of Dr. MacCuIIoch may be 
under the consideration, or fresh in the recollection, of vour geo- 
logical readers, some of wdiom, 1 hope, will enter zealously on the 
further investigation of the subject, and promote the putting to 
the test the explanation thus offered, by cutting trenches down 
through thiltlluvia (as miners formerly were wont to do, in search 
of mineral veinsjfpuid sufficiently into the strata, to ascertain 
their nature and positions, right across the lines or pretended 
roads, in several places. * 

I am yours, &c. 

October 4, 181/. ‘ A GEOLOGICAL NOVICE. 


LX1I. On Cosmogony . By H. S. Boyd, Bsq. 

To Mr. TiUoch. 

Sir, — An eminent mineralogist lately put into my hands 
Kerr’s Translation of Cuvier’s Essay on the Theory of the Earth. 
Although it lay quite out of the road of my ordinary studies ; 
yet as it came recommended by such an authority, I was induced 
to peruse it with attention.. To this work Professor Jameson 
has prefixed a preface, in which lie intirrtktes that the Mosaic 
history is remarkably confirmed in four particulars : 1. The or- 
der in which the different animals were created : 2. The oc* 
currence of the deluge: 3. The precise period of its occurrence: 
4 The recent origin Of the human race. Yet in other respects 
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.French variance with'lhe Jewisli historian. 

Jtgppearsnptpn^ him, but also from J'ametoi and frorti 
. Werner himsel^lih&t the creation occupied a period of some tiboti- • 
sand yefOT Jfehes were formed Ion# before land animals, 
and land fifrgfoials long before man. Jameson thus endeavours to 
reconcile? ^plse apparent discrepances. He supposes, with *Bi- 
shop Ho^iev, that when our globe was originally formed it may 
^ave revolved oil its axis much slower than it does now; and con* 
setpiently that each day of the creation may have been a period 
of a thousand years, or even a longer term. Now if we admit 
that this is a complete solution of the difficulty, we shall be grant- 
ing little 5 for there are other difficulties which appear far greater, 
and at ^ich Jameson has not even glanced. 1 will state those 
which 1 ;l®fitrnc k me m ( ?s t . 

1. -IblPihbst evident, from the account of Moses, that all the 
animals xf hi ch were created on the fifth and sixth day were alive 
on the seventh and at a subsequent period. But according to 
Cuvier, fishes without number perished before the sixth day com- 
menced, and beasts innumerable perished before the sixth day 
•Was closed, 

2. It is clear, from the words of Scripture, that all living things 
were made for the use of man. But Cuvier informs us, that a 
multitude of fishes, and most probably of beasts, also perished 
before the .formation of man. 

3. If only- some individuals of a species had perfjjied, or even 
if some species of a genus had become extinc^it might have been 
said that, as the genus was preserved, the purpose of the Creator 
was accomplished. But it appears from Cuvier that whole ge- 
nera of fishes became extinct, and that new ones succeeded them 
before the formation of land-quadrupeds, and that whole genera 
of land- quadrupeds became extinct and w ere succeeded by others. 
Hence it is apparent that whole tribes, both of fishes and of beasts, 
were created without any reference to man, . 

4 . Moses teaches us, that the earth was adorned with its beau- 
teous garniture of trees and plants on the third day, but that no 
living thing knew the luxury of existence until the fifth. But 

. Cuvier instructs us, that fishes, gnd crocodiles, and serpents, 
.Eyed and died long before the earth was fitted for tlie sup- 
port of land animals. Professor Jameson is most decided* on 
this. point. Ijis great work on mineralogy was, published nine years 
»goi In the third volume he asserted that fishes, appear to have 
existed befote landr plants were produced. 

5. According to Moses, the reptiles were formed, at the sqyme 
tune with the beasts 5 bait Cuxier tells m 9 that serpent awd- mU 
pwrousanimals bi* general; were contemp©r;Mtew 

6; Fsoift the amount %hkk $ktm hu ^luge, 

it 



it the .Uigl'iest- inounUtwywre covered. 

C^v|^r however that when the prhniu^ 

once a^ppc^u ccl above the ocean, they were never^i^p|i s&ibmerged. 
James©n, iu the volume already cited, asserts the siu&£ thing/ 

'2- All orthodox Christians are agreed in this point theta 

had been np sju* there would have been - no .$ufferiag;^^^ v ^u^rr 
ing of every hind is the effect of siu ; that Adam was constituted 
the head and representative of the whole creation; and 
qu cutty that all the animals participated in the cqnseque nxm «f 
his disobedience. Butin this respect the Christian doctrine » 
overturned, and, I may sav, annihilated, by the sy&tevi of g eo- 
logists. According to theta, whole races of carnivojom animals 
inhabited both the sea and the dry land before the creation of 
man; consequently the brute creation must have state 

of pain and suffering before Adam fell. Cuvier, iudteS^flo^Vs, 
that while the face of the earth was covered with successive races 
of land animals, the human race may have been existing in some 
narrow region of the globe. B ut this will no! remove the difficulty; 
for Jameson and Cuvier both assure us that the sea was peopled 
with fishes before the dry land was capable of being inhabited. 

B . Nothing whatever in the Scripture is more clearly taught, 
than that the whole human race has descended from one father 
and one mother. Cuvier has an interesting chapter, in which 
he inquires what are the greatest changes which can he pro- 
duced in thd^ace of animals by time or climate, or any other 
cause. He decides, that the greatest possible difference which can 
be produce^, is not so great as the difference between one species 
and another species of the same genus. I think it must be ac- 
knowledged that an European and a Chinese differ as much from 
one another as two species of a horse, or a dog, or any other ani- 
mal. Now as no reason can he assigned why time or climate 
should operate greater changes on men than on animals, it fol- 
lows that the European and the Chinese could scarcely* hare 
been of the same species. But the difference between an Eu- 
ropean and a Negro is far greater and more decided. It is there- 
fore scarcely possible, according to Cuvier, that they could have 
sprung originally from the same parents. 

9. A,t the time of the deluge the earth was covered with the 
same race of men and the same kinds of animals as those which 
pow exist ; thev must therefore have been overwhelmed together* 
But Cuvier tells us, that although the strata of tlie earth nbdtmd 
with fossil bones, there is scarcely a single instance of a hone 
being found which belongs to an animal of an existing species ; 
and he maintains, tty at there is no instance whatever of a hun 
man bone being found in a fossil state. He maiftfcaius a| the, 
sawc tone, that uq reason can be given why bones of men. should 

not 
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not havefee^^ well as those of laud animals. It 

necessarily*,^ that When the earth wa$ inundated by the 
•Jast deluge it^was not occupied by the present races of men and 
beasts, jQavter and Jameson wili perhaps cndeavow to remove 
this by saying that at the last deluge 

its bed ; *at what is now the sea was formerly the dry land; and 
consequently that the inhabitants of the an tediiuyiau world are 
buried beneath the great deep. But I would ask* Isthis Scrip- 
tural ? Is it not contrary to the general tenor of the Book of 
Genesis, and particularly to the description which^s given of the 
garden of Eden ? 

I could point out one or two more difficulties; but I think 
that thpse already stated are sufficient to exercise the ingenuity 
of evetijhe ablest man that England or Scotland can produce. 
I shall certainly feel the highest gratification, if any man of 
science will reconcile one-half, or even one-quarter, of the con- 
tradictions which 1 have enumerated. ■ 

I remain, sir, your obedient servant, 

Margate, Nov. 4, 1817._ H, S. Boyd, 


LXIII. New Quadratic Theorem. By Joseph Reade, M,I>. 

To Mr. Til loch. 

Sir, — Should the following method of evtraclmg the square 
root from compound quantities meet voiir ^ aplkoilL you will 
please- to insert it in your Magazine. Tiie^dftqr^slliyiarks will 
oblige j osji p rt ^K e AD ii j M,D* 

Buie. J? 

1st. Arrange the compound quantity according to the dimen- 
sions of some letter, and set the root of the first term in tbe quo- 
tient underneath. 2dly, Multiply the root by *2, and divide the 
second term by the product, placing the quotient under the se- 
cond term. 3dlv, Multiply the last quotient by 2, and divide 
the third term by the product, placing the quotient under the 
third term. 4thlv, Square the last quotient, and by the product 
divide the last term. If nothing remain, the square number is 
measured by the square root thus found. Like signs give plus, 
unlike signs minus. 

We have inserted Dr. Readers rule, as it may he of use to some 
mathematicians ; but it is evident from tlie Consideration of any 
compound term a+b+ c that is squared^ The square being 
always equal to the sunV-of the squares of each single sum added 

to 
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to twice the products of those terms taken twoRnd two. AH 
the instances accompanying the rule are top long for insertion, 
buj we have selected one.’ ^1- 

: a*+-4a*b + Sab 1 4b 4 

2 ab — 2t* — 0. square root. " 

Here tbe root Of the first term a 4 is a\ which we place III the 

S hotiehtV iecotu|ly, we multiply this root by 2, giving for a pro- 
ucfc "2e^ by^vhicHf ? \ve divide the second term ~~4a*b; the. quo* 
tient is — -which we place under the second term ; thirdly* 
—2al x2=z4ab and -^-Sab'-r- —Aab gives — 2b % for the third 
term; lastly, — 26 1 squared = which subtracted from the 

last term leaves nothing. Therefore the square root is <i*4* 

2aA— 2J Z — 0. 


LXIV. Notices 'respect ' fag New Books . 

A TMter to Professor Stewart, On the Objects of General 
Terms . ami on t he Axiomatical Laws of Vision. By 2 . Fjbarn, 
Esq. pp. 32. 

Of the two subjects treated in this letter, the author states the 
latter, on the Axiomatical Law's of Vision, to he that to which 
he is more particularly desirous of attracting public attention. 
The matter of the Laws of Vision he presents as exhibiting what 
he considers tolbe a mathematical analysis of the constituents or 
cause of Visible FrGtJRK ; and as falling properly enough within 
our range offifiS losophieal duty, to contribute to the general in- 
vestigation of a &iew certainly somewhat novel of an interesting 
branch of physic®, we shall extract at lengtii that part of the 
letter which reh^s^to it. 

** ON THE AXIOMATICAL LAWS OF VISION. 

Preface . 

“ The mmt proper preface to the following subject, on the 
present occasion, appears to be that of introducing the fact as- 
serted by Proclus [alluded to in the address prefixed to this 
publication]. In stating this fact, however, it may be of no 
small consequence to note, very particularly, that although its 
truth must attest the truth of the laws of vision, (which is my 
reason for bringing it forw ard here,) yet if the fact could be ac- 
tually disproved, this could not at all affect these laws, since 
they do not depend upon, but include, the fact asserted by 
Proclus. Yet, nevertheless, I must add, that I believe my- 
self to have distinctly proved the fact in question ; which, it 
is to be remarked, is not proved by Proclus, but only asserted by 
him* .. ■%/£?■ .. * > f ' u ‘ 
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“ In Mr^ Taylor’s translation of the Commentaries of Proelns 
on the first book of Euclid’s Elements, vol. i. page 125, m this 
passage; 6 We should admit the followers of- ApoHottiu*, who say, 
that we obtain the notion of a line when we are ordered to mea- 
sure the lengths alone, cither of ways or walls ; for then we do 
not subflin either breadth or bulk, but ouiy make one distance 
ikm object of our consideration. But a line may become the ob- 
|ect ef om sensation, if we behold the divisions of lucid places 
fcoip those which are dark, or survey the moon when dichpto- 
mused ; for this medium has no distance with respect to latitude, 
but is endued with longitude, which is extended together with 
Ike light and shadow.’ 

The perspicuity of the description of this fact is highly con- 
elusive and valuable. But 1 cannot avoid remarking, how 
strange it appears that any philosopher whexhad adverted to this 
fact in the particular instances of * the divisions o { lucid places 
from those which ore dark/ should not have intuitively discerned 
that the principle is general, universal , and sale: which it must 
be, since light and contiguous shadow produce in us two sensa- 
tions of colours with a line lei ween them, just as Is and must 
be done by any other two colours whatever. — His not discerning 
the universality of the fact was the only thing that could have 
kept Proclns fior/i advancing on, to discern the four laws of vi- 
sion and their axiomatical nature, together with their direct 
consequences. 

<f OF THE EXTERNAL CAUSK OF VISION* 

u I . Distant Indies are not , hv any medium, the generic cause 
of vision $ since sensations of colours, accompanied by figures, 
me as constantly, and as variously, excited by experiments of 
pressure upon the eye, and by other bodily affections, as they 
re . v \,.ght reflected from distant objects . 

ff This general fact, being duly recognised, ascertains of itself 
the independence of vision upon external distant bodies, and re- 
moves a very great and most pernicious stumbling block, which 
lias strangely been suffered to remain an obstacle to all advance- 
ment, although uniform experience has long demanded its ex- 
pulsion from the subject. 

“ 2. When the optic organ is stimulated, either by light, by 
sensible pressure, by certain- bodily diseases, or by any other sue b 
impulse, the mind undergoes "a set of sensations called colours* 
&Ueh are those beautiful phantoms that appear to us when we 
fook at a rainbow, or a landscape. These phenomena seem to 
adhere to external distant objects, like a skin east over them : 
but there is no feet upon which philosophers art* more unani- 
pious, than that they are nothing but our own sensations . J*t is 

therefore 
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tfoeTefbra It^rre'tsstfmed, as a fir s t principle, by feiversd conseat, 
that phantoms pf colour are but 4 a species of thought* 

44 3. With this drily settled principle, it has ever feieen drieof 
the greatest problems in philosophy to discover the mtjirt arid 
place Of those outlines, that are seen as it were $urroi£|dirig th& 
phantoms of colours, and to which we give the appenationof 
visible figure, — There now exist only two opinions concefnitig 
this matter : perceived figures are either the real identical forth* 
of external arid distant bodies ; or, they are actually the for ft* 
of oivr own sensations, which, if so, do not show , but only iw&U 
cate , some unknown external cause!' The highest authorities 
of the last century have divided upon this point: and the literary 
public, impressed by the untoward character of the frchism, Ap- 
pear to consider all proof, or foundation on the subject, as a de- 
sideratum utterly hopeless. Such is the discouraging introduc- 
tion to the following principles. 

“ OF THE POSSIBLE CASES OF VISION. 

iC All the possible cases, or accidents, of primary vision fall 
under Jour general facts, or laws. 

“ Each of these four laws is also an axiom: its truth doe* 
not depend upon the Jaws of Nature, but on the law of thought } 
since, the moment it is apprehended, we discern that its con- 
trary is impossible. This forms the most striking and important 
character of the phenomena of vision. 

“ Two of the laws of vision are unformative, either of any 
figure, or of any element of figure. 

4t The other two laws arc formative, either of some figure, or 
of some element of figure. 

i( First Law. — Unformat ive. 

(( Prop . No one uniform sensation of colour can ever be ac- 
companied by a perception of any visible figure, any line, or any 
point. 

u Itnl. If the eye traverse the unclouded heaven, or if it skim 
the surface of the sea, we shall undergo a uniform sensation of 
one colour; and here it is self-evidently impossible we should 
ever perceive any visible figure, any line, or any point, so long as 
the sight keep within the field of this one colour. 

. 44 It is -plainly as impossible to conceive a visible line, without 
calling up some second colour, as it is to conceive a boundary to 
an infinite surface: for, any colour vye perceive, must be abso- 
lutely without end, if it be not terminated by our yfcsw of idiiifi 
second colour. ■ 

(C Second Law . — Formative . 

Prof), When anv two unblended sen nations of colours are 

felt 
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felt at the same time, theyftmf meet by their nearest edges* and 
this meeting we must perceive as a /me. 

** Inst. If the eye traverse either the firmament* ibr the ocean, 
until it arrive at, and take in, any second colour ; the evidence we • 
have for this fact can be no other than our being conscious where 
oue senssifon of colour ends, because the other begins. This 

of colours, is a line of contrast 
a&d of contiguity in our view: and a perceived line, therefore, 
is purely nothing tut a thought of discrimination , which we 
between two of our own sensations. At the same time it 
is pain, that we can no more avoid perceiving the contrast , and 
the extended direction of this contrast, than we can avoid bei ng 
conscious of the two different sensations of colours which form 
this contrast. 

“ Third Law. — Formative , 

“ Prop. When any two unblended sensations of colours are felt 
at the same time, and are so disposed as that one of them em- 
braces or surrounds the other, we must perceive aline of junc- 
tion, which is where the embraced sensation meets that which 
embraces it. Such a line must return into itself , and thus is 
formed every complete figure that the visivc faculty can strictly 
apprehend. 

“ Inst. When we look at the moon, surrounded by the azure- 
skv, we suffer a sensation of silver white , embraced hy a sensa- 
tion of azure, and the line perceived between these two sensa*> 
tions returns circularly iuto itself; which people take for the 
circle of the moon. 

66 It must be an obvious truth (although it is overlooked by 
Proclus) that, whatever be the hues or tints of the two sensations > 
employed, there can be but one universal principle that gives any 
perception of a line between them] and this principle is a per- 
ception of contrast. 

“ Fourth Law, — {Informative. 

“ Prop. When any two sensations of colours are felt at once, 
and are blended or softened at their nearest edges, they never 
can be perceived as forming any line between them, not, even, 
if their distant parts be of the most opposite colours. 

“ Inst. Let any surface be conceived to be black all round it$ ; 
edge* and white in its centre, and let the two colours rim gra- 
dually into each other : no line can ever be perceived from look- - 
ing witl$l the field of this surface. 

« Innumerable other instances of this fact may be had, aswk^n 
we at waving corn, or shot silks, spheres, mirrors, or drink? 
iug-riaase^. 4 

^^iilbiirtfa law strikingly illustrates the other three; because 

herein 
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herein we suffer t wo sensations of colors with# 7wgaiivnoid& 
figure, tirttn*, fettveen them ; and r ;^ ^re^'.by m;. 

new result , more vividly (tliough not more certainly^ convinced 
that it is Hot colour, but contrast that is the creative principle of 
any perceived visible figure, or line. 

“ To conclude. Visible figure is a positive thing to <w$r liei# , 
but only a relative thing in regard to the Ikt/p'iensaimU t$W ~ ' 
lours Which combine to give it being : it is nothing but, the [wol 
or co-exiended relation of one sensation to the other. — 1 To say, 
therefore, that we perceive visible figure, is to say that weeper* 
ceive the co.-local or co-extended relation which one sensation of 
colour bears to another one, felt at the same time. 

“ It follows, upon the highest kind of evidence, |h$t visible 
figure is nothing but a creature of the percipient, — a thought of 
the wind , — yet, a thought resulting from the action of some ex* 
ternal cause stimulating our visive constitution. * 

“ THE LAWS OF V|«NpN ARE MATHEMATICAL AXIOMS. 

u The four general facts of vision are herein called only lfws, 
because their subjects are, in the first place, sensible or natural 
phenomena. But it must be insisted upon that they possess a far 
higher title, iii> being mathematical axioms. 

“ What renders tins consideration most important, is, that even 
could it be proved that visible lines are not mathematical as to 
the property of being void of breadth, this (as has been already 
remarked) would not binder the laws of vision from being ma- 
thematical axiom 1 * in the class of their evidence, the selj -evident 
necessity of their truth. 

Physical laws (it is agreed) are not necessary, in our con- 
ception: they rule what is, but may not rule what shall be: 
light may fail to excite sensations of colours in the human mind; . 
and sensations of colours may, for aught we know, be excited in 
minds without eyes: all this is conceivably possible. But, to 
conceive any one sensation of colour with a boundary or line to 
it; or, to conceive any two sensations of colours at once without 
a line between them, is an impossibility of the very %ame class, 
as to conceive .an infinite surface with a limit, or two contiguous 
mathematical surfaces without the line that makes them two . 

t€ Now this perceived necessity of the laws of vision, is a pa- 
rimouut test that a visible line is not an external thing; because, 
it is not merely an object of sen$e y but is also an object of in- 
tuition*, is not merely a thing that now is, but a thing that 
ever must be, if its coefficients exist. Every external object 
thing that may not be at any future time; and, whtje 
we know not its co- efficients : but, we absolutely know the . cok 
efficients of a visible line, by the same process of rationality, 

’ aueji 
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gnd to the same perfbetmn, that we know that the coefficients 
WF Med of reitmon must Ire jam* two things^ Wtpteeii wUck 
die mind perceives this relation. Here I must refef tt the small 
I published some Jthne ago upon 6 necessary connection ;* in 
which my object is to show that we absolutely know the co-^effi- 
• o/' relation; and in wJfid&I suppose the 

is pfc^cd. Now sensations of colours ore ideas; 
ami I repeat it here, that we have the same degree of cognisance 
dt tkeb' nlrtlhm (one to another) that we have of the relations 
qfeqird, double, or half, between any two mathematical quan- 
tifies; that is, we perceive the necessity of the relation so long as 
the f wo subjects exist, and we intuitively perceive that the rela- 
ttoneahnot exist unless its two subjects exist. 

; ** What a change in the assumptions of mathematics, to find, 
ihMfts condusians are not limited to hypothetical or conditional 
truth, but embrace also facts, — concrete facts ! What an enlarge- 
ment of the field of demonstrable sul>je^|! 

> “ VISIBLE LINES AUK VOID St BREADTH. 

* M This general fact (it is always to be remembered) is wholly 

s^xWdhrate to the laws of vision, being* included in those laws 
but not necessary to thelf truth. At' the same tinie, however, it 
h h feet rigidly demonstrable. ./ 

* u A mathematical line (of the schools) is demonstrated to be 
void of breadth, in consequence of its being defined to be 4 the 
common boundary of two contiguous surfaces.’ Now, if one of 
the two Surfaces be supposed blue, and the other one yellow, it 
is plain the mathematical line of contiguity, and the tine of con- 
trast of the two colours, is one same line; and since it has no 
breadth as the common boundary between the two surfaces, it 
cm have no breadth as the common boundary between the two 
.sermHcms of colours. 

ie To attempt to invalidate this upon the ground of the imper- 
fection of sense, would only prove that the person who under- 
takes it rides not apprehend all the terms of the subject. The 
subject is that we see : and (without any appeal to the 

suffrage of Pfoclus) we may safely maintain that we don’t see 
what we don't see. The imperfection of sense only makes us not 
see breadth, in some instances where breadth really is before us, 
and .where -a magnifying power makes it evident: bu,t the im- 
perfection of sense cannot make us see breadth when it makes us 
not see it. In rigid truth, tlierefore, die i ni perfect ion of th* Dr- 
of sense causes the perfection of the mathematical 
for the organ will not convey a report of breadili to 
the setiitefit, in some cases wherein the 'tokternal object that we 
look at really has some minute breadth. 1 


visible 
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rr A visible line cannot be of any one colour j because i dis proved 
(by the first law) that no one colour ever can have a line. If 
then a visible line have any colour, it must be a part of each of 
two contiguous colours : but this woqld show a double tin# to 
every object, which we know to be a result utterly contradicted by 
.the fact. — -JVloreover, if any such double or tjvfylines be supposed, 
it is plain that each one is but a rim of i ts own kuffove ; and What 
surface cannot he live; neither can two contiguous sensations 
of colours appear to us as forming a line, until we mark the place 
where both colours cease to be } by reason of their coming in cow- 
'iact. 

■ (€ It is true that we see instances enough of breadth in what 
are called softened lines, or where two colours blend : hut none 
of these are visible lines ; they are all visible surfaces, and they 
must be stript of the appellation of lines, in an inquiry like the 
present. — Visible lines are all those lines which are void of breadth 
to the naked eye , which can further attest that they are 

breadthless to the najpu eye, by showing no breadth when sub- 
jected to apiagnifying power . — Such lines are raised in our sen- 
tient by our looking at the letters of good printing, as divided 
from the white field of the paper; and such, too, aie seen from 
looking at most other objects. ^ 

t( It is here an obvious truth, that a visible line which shows 
no breadth under a magnifying power, can have no breadth to the 
naked eye. It is therefore vain to try to overturn the fact, even 
if we could by the strongest power produce any evidence of 
breadth: for it must still remain, that the natural eye of man 
enables him to see no lines , but lines that are void of breadth in 
his apprehension of them . 

u Finally: But if, in the face of experiment and of common sense, 
July person choose to assert that a visible line has invisible breadth; 
then, (I repeat it here) this absurd contradiction in terms, if suf- 
fered to stand for an objection, could be of no concern to the 
laws of' vision ; for these laws must still be axioms , and a visible 
line must still be nothing hut a line of contrast between two sen- 
sations : and the contrast line must still, and for eVer, he where 
the sensations arc which form it, which is in the mind itself. 

i( Hereupon , (urged by the moment of the evidence, and by the 
infinite magnitude of the consequence,) I make the appeal, in 
this one question, — Will it (against the four axioms of vision) be 
ever affirmed, that visible figures are, the distant things of an 
external world P or. Will it be ever affirmed that visible, figure 
3s not a phenomenon of the mind? — This is an appetd thatc»ra- 
not die. 99 . ^ 
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LXV. Intelligence and Miscellaneous Jr rtctet. 

■ ■■ 4 ;; SAFETY-LAMPS. 

% Mr. Tillbek. 

SiR, *— Yqob las|, number containing a particular account of 
the proceedings it an entertainment, when a superb service 
" of plate was presented to Sir H. Davy, by a number of the coal- 
owners possessed of mines in this part of the kingdom, as a par- 
tial l remuneration for the discovery of a safety-lamp $ may I re- 
quest you to give publicity to the liberality of another part of the 
spirited body men in rewarding Mr. George Stephenson, who 
still disputes ttie priority of inventing a safety-lamp with his 
more opulent and scientific opponent ? 

A description of this lamp, as it was exhibited to the Literary 
and Philosophical Society of this place, in, December 1815, will 
be found in your Magazine for January tSfb*. f 

“At a meeting held at the Assembly Rooms, Nover$berl,1817* 
for the purpose of remunerating Mr. G. Stephenson for the valu- 
able service he had rendered to mankind by the intuition of his 
safety-lamp, which is calculated for the preservation of human 
life pi situations formerly of the greatest danger : 

“ Resolved , That it is the opinion of this meeting, that Mr. 
G. Stepherjson havtng discovered the fact that explosion of hy- 
drogen gas will not»pass through tubes and apertures of small 
dimensions, and having been the first to apply that principle In 
the construction of a safety-lamp, is entitled to a public reward.” 

In consequence of the resolution, between six and seven hun^ 
dred pounds was immediately subscribed, and it is thought the 
amount of the gratuity to be presented to Mr. G, Stephen^! wiW 
not fall short of a thousand guineas. Such rewards do equal 
honour to the donors and receivers. But as few benefits 
fcrred on mankind unalloyed by some evil, such 1 fear is alap 
likely to be the result from the introduction of safety -lanipi into 
the coal-min#; for, what effect can be expected, as far as relates 
to health and strength, from the use of a lamp which will consign 
a vast number of workmen to breathe an atmosphere surcharged 
with carburetted hydrogen ? Accustomed from infancy to alter- 
nate heat and cold, and compelled to work in contaminated aify 
the pitmen are far from robust or long-lived ; but an invention 
which #111 facilitate the evening of old mines for the sake of th£ 
co|l leu in them, but which would ‘not repay the expense; of 
being worked by the light of steel mills, must ultimately pirovje £ 
curse rather Sian a blessing to this labormus and valuable class 
of turners, ^ 

Newcastle, Nov. 8, 1817. H* 
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: ^ k ponded tipm a liglUed hmip covered by 

a wire-sieve, a lambent biue flame may be observed playing above 
the wire-gauze ; but the flame is innoxious, as it will not set fiee 
even to ether. p 

I should l>e glad to hear from youself, or gtny of your corre- 
spondents, the cause of this phenomenon. H. 

Though I have decidedly declared, in former Numbers, that 
as cool an examination as 1 could give to the evidence, had af- 
forded me complete conviction that Mr. Stephenson was ^ not 
the original inventor of the safety- lamp. I have complied with 
the wish of my correspondent, in giving the foregoing a place* 
It ought to be pieserved as a matter of fact, connected with the 
history of the sciences. For the same reason I subjoin the fol- 
lowing : A. T. 

“Resolutions of uMeeimg held for comideriug theFacts relating 
|p the Discovery of ike Lamp of Safety . 

* e Suho-square, Nov. 20. 

“An advertisement having been inserted in theNevycastle Coti- 
rant for Saturaay, November 8, 1 S 1 7»^purporting to contain the 
resolutions of 6 A meeting held for the purpose of remunerating 
Mr. George Stephenson for the valuable service he has rendered 
to mankind bv the invention oft his safety- lamp, which is calcu- 
lated fdr the preservation of human life, iji situations formerly of 
the greatest danger,” and asserting, 

“ ‘ That it is the opinion of this meeting, that Mr. George 
Stephenson, having discovered the fact, that the explosion of 
hydrogen gas will not pass through tubes and apertures of small 
dimerous, and having been the first to apply that principle in 
the conduction of a safet-lamp, is entitled to a public reward 
“ We flaw cousi de red the evidence produced in various publica- 
tions by' Hr. Stephenson and his friends, in suppprt of his claims ; 
and having examined his lamps, and inquired into their effects 
in explosive mixtures, are clearly of opinion, ^ 

u I. That Mr. Stephenson is not the author of the discovery of 
the fact, that an explosion of inflammable gas will not pass through 
tubes and a j nurtures of small dimensions. ^ 

** That Mr. G. Stephenson was not the first to apply that 
principle to the construction of n safety -lamp, none of the lamps 
which he made in the year 1815 having been safe ; and there being 
no evidence even of their haviug been made upon that principle. 

“$* That Sir Humphry Davy not only discovered, inaepetkdenUy 
of all others, and without any knowledge of the unpublished ex- 
periments of the late Mr. Tennant on flame,, the principle of the 
noncommunication of explosions through small apertures* hpt 

B b 2 that 
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that he has also the sole merit of having first applied it XC the 
very important purpose of a safety- lamp, which has evidently 
been imitated in the latest lamps of Mr. George Stephenson. 

“ Joseph Banks, P.R.S. 

• <s William Thomas Buande* 

“ Charles Hatchett. 

a William Hyde Wollaston* 

“ Thomas Young.” 

STEAM ENGINES IN CORNWALL. 

The following were the respective quantities of water lifted one 
foot high with one bushel of coals by thirty-three engines, re^ 
ported by Messrs. Leans’ in the month of October. 

Load per square 
Founds of wafer. inch in cylinder. 

25 common engines averaged 2 1 ,502,7 96 various. 

Woolf’s at Wheal Vor . . 8 1 ,(>90*248 15*5 lib* 

‘Ditto \Yh. Abraham . . 42,639,545 16*8 

Ditto ditto .. . . 20,851,707 * 4*3 

Ditto Wh, Unity . . 80,450,897 18*1 

palcoath engine .. *. 44,192,139 #.■ 11 *2 

Wheal Abraham ditto i .. 88,399,332 10*9 

‘ United Mines ditto . . * . 29,903,937 18* 1 

Wheal Chance ditto *. 32,320,346 13*1 

ECONOMY OF FUEL. 

Sir, — The approach of winter has suggested the propriety off 
‘ malting generally known the following composition, as likely to 
produce much public benefit, if adopted by the middle and lower 
classes of society. You will at once understand the principle on 
which they will answer as fuel, and of course admit this into your 
valuable journal. 

A mixture of sand, clay, and coal-dust or charcoal, or saw- 
: dust, made with water into a moderately stiff compound, are all 
the materials required, and these may be obtained almost any- 
where. The following proportions may be assayed until another 
more preferable may be ascertained by experiment. 

Coal, charcoal, or saw-dust, or the whole mixed t j 
together . . * * . * J 

Sand of any kind . # . . 2f 

Marl or clay . . *. . , i{ 

These parts may be pecks, bushels, or baskets, or any other 
measure at hand. The mass to be made into balls of a convex 
nient size, moderately dried, and the work is accomplished* 

# They will not answer to light a fire with; but the fire onae 
’ brought to nearly*a white heat, these balls will support it> be 

very durable, produce a heat incomparably more intense than 
: tfHfiroog 
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common fuel of any kind, and increase the value of the ashes? a# 
a manure. The mud swept up in the streets of London, and, 
other paved towns, will answer admirably in lieu of marl or clay, 
or with a little clay to give it adhesion, as such mud must un-- 
avoidably contain a considerable quantity of iron. 

It may be observed, for the advantage of those unacquainted 
with chemistry, that sand is principally an oxide, that carbon at- 
tracts oxygen from almost every known substance at elevated 
temperatures ; and oxygen being the cause of combustion, every 
substance containing it, which can be decomposed, becomes a 
supporter: these balls therefore will prove of material conside- 
ration as a cheap fuel, and will, I judge bv estimation, if judici- 
ously managed, produce a saving of one half the quantity oT coals, 
used in general. To thousands this must be of valuable consi- 
deration. 

When the fire is at a sufficient temperature, it will be of still 
further advantage to sprinkle it occasionally with water; this will, 
afford additional oxygen and produce increased effect : for this 
purpose a small watering-pot may become a part of the apparatus 
usually attached to a common grate. The balls also will pro- 
duce a greater effect moderately damp, than when perfectly dry, 
and when formed they should not be too much compressed. 

1 remain, sir, 

Your obedient servant, 

Hampshire, Nov. 3, 1H17. A SUBSCRIBER, 

- P.S. Balls of r similar composition have been used in Wales 
from a very remote period. 

IRON BRIDGES ON THE PRINCIPLE OF TENACITY. 

The following is an explanatory statement, which has been put 
iii circulation, of the principle of tenacity, on which the iron 
bridges projected by Mr. Dodd, engineer, over the Thames at 
Hammersmith and Kotherhithe, are designed to be executed. 

In the construction of the newly invented iron bridges, on what 
is termed the principle of tenacity, the objects arc, to form and 
adjust their several parts with a particular view to that important 
quality of the metal, which disposes it, on being stretched, not 
merely to resist and keep its hold, hut to appear tosgd raw or pull 
in a direction opposite to that in which the force that sets upon it 
is applied. 

In the construction of other iron bridges the metal is employed 
like any common hard and bulky substance that is capable of 
having its pieces connected together; and the several pieces of 
it are so arranged to rest and press against each other, as if they 
possessed no other property than their solidity, extension, and 
iveight. In the Southwark bridge, for instance, we see the platen 
f ' Bbff of 
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of iron that compose the arch, cast on a similar plain, arranged 
in alike order, and depending in the same way upon one another^ 
as the blocks of stone in the arches of Waterloo bridge, and re- 
quiring, in consequence of that arrangement, a ©©responding bulk 
and strength in the piers anti abutments, not only to bear the 
perpendicular pressure or gravity of the materials/ but to afford 
an adequate resistance to what is termed the lateral pressure, the 
pressure of the sides of the arch, or bridge, upon the bases on 
which they rest. In the construction, however, of such bridges 
as are proposed to be erected at Hammersmith and Rctherhithe, 
the iron is made use of so, as that its property of tension should 
be most effectively and advantageously employed, and the pieces* 
of which the structures are composed, are so adjusted with a view 
to the mutual dependence of the parts and the independence of 
the whole, as to diminish the necessity of hulk, without injury to 
the strength of the fabric ; and to promote a proportional light- 
ness in its appearance and effect, at the same time that it almost 
annihilates the occasion of the lateral pressure. An illustration ©f 
the manner in which the weight or pressure operates in reference 
to such an arch, will enable the reader to perceive the way in 
which these important objects are attained. 

Let the action of an archer’s how be considered, when the upper 
side of the arch is pressed by the hand, while its ends or points 
are resting on a table. The force applied upon the bow would 
produce a spread, which, in the case of a bridge, would be termed 
its lateral pressure, and which in that case would require a cor- 
responding strength and resistance in the building of the abut- 
ments or piers. If the cord, however, be attached to the bow, 
and the same force as before be applied to press it, the cord would 
seem to pull and counteract the spread to which the bow would 
be disposed, and prevent any lateral pressure being experienced 
beyond its points. In the structure of an arch, if formed as a 
bow of iron, or in that of a bridge composed of a series of such 
arches or bows, the like result must be produced, if every arc be 
furnished with its proper chord of iron, and that chord be, as care 
should be taken that it should be, of adequate strength. A fa- 
miliar and accurate idea of such a figure may be conceived, from 
recollecting t&at of the brass segment which usually composes 
part of a case of mathematical instruments. An iron structure 
qf that form, if constituted so as to be made anarch of a bridge, 
wbukl not on any scale require abutments to resist its pressure^ 
or the weight that might be laid upon it. It would rest at its 
points upon the upright standards that would be provided to sup-? 
port and raise it above the water, and would press or act upon 
them only in a perpendicular direction, and in a way that could 
most easily and uecenomveally be resisted. 
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' In this manner, without entering into a detail that might be 
i perplexing if not illustrated by visible figures, some notion it is 
-apprehended may be formed, of the shape and structure of an arch 
of such a bridg|,ps.. is constructed on the principle of tenacity j 
and of the way ^^yhicli it is supported and elevated. The same 
principle is resorted to in respect to the form and arrangement of 
the several other parts of the structure, wherever it is admissible, 
by giving to the iron pieces the shape of ribs, and connecting 
them so as to constitute as much as possible, an independent body 
that may rest upon perpendicular standards, which are to pos- 
sess sufficient strength, but to be divested of extravagant bulk. 
By this construction, the least practicable degree of impediment 
is presented to the passage of the waters and the navigation of 
the river ; and the greatest (economy may be promoted in the 
expenses of materials and labour, and of course of time and mo- 
ney. In the article of iron, one half the quantity it is said, 
may be saved, that would be requisite to complete a bridge of the 
same dknensions on the ordinary construction. 

Mr. Dodd, the engineer, the inventor of the system, has it 
seems estimated the expense of the proposed Hammersmith 
bridge, which will he 600 feet over the river Thames, at 50.000/. 
and that of the designed gigantic structure, the East London, or 
bridge of Trafalgar at Rotherhithe, though its chord wift be 
3,400 feet, and its altitude, to allow ships to sail beneath it, will 
probably be 1 10 feet above the tide at high water, he reckons 
will not exceed the sum of 300,000/. The latter structure will 
consist of three arches, of 320 feet each over the water, and eight 
Others, of more than 300 feet each on the average, over the land 
pn either side, 

A NON DESCRIPT FISH. 

Captain Mudge, one of the gentlemen employed in the Trigo- 
nometrical Survey, has stated, that a few days before he left 
Shetland, he had received a letter from a gentleman of large pro- 
perty there, informing him, that a fish of very .singular appear- 
ance had been taken off the island of Unst, where Captain Mudge 
had been stationed with M. Biot. The fish was to have been sent 
to Captain Mudge, but it did not arrive in time, and therefore he 
knew k only from the description given of it bv his correspondent, 
which was very minute and parti cm! at. It was of the fiat species, 
about four feet long, and was most amply provided with fins ; but 
its distinguishing peculiarities were two cinttitn<e at feelers, 
about eight or ten inches long, standing erect front the head, 
each crowned with a fine tuft resembling a flower; whilst on the 
under part, near the breast, were two hands exactly resembling 
the human hand, except that they were pailmated of webbed. 

Captain 
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Captain Mudge not having time to stay, left, instructions with 
M. Biot, who remained behind for the purpose of contemplating 
the aurora borealis, to have the fish preserved in spirits and sent 
up to London. We may therefore hope to obtaiqgan opportunity 
of cpniinunicating a more detailed account of this very singular 
fish, which does not appear to have been described by any writer 
on Ichthyology, 

ANOTHER MAMMOTH FOUND. 

Dr. Mitchill, of New- York, in a letter to Dr. Clinton, dated 
Chester, 27th May 1817, published in a New- York paper, an- 
nounces the discovery of the remains of a mammoth on the 
preceding day in the town of Goshen, Orange county, within 
sixty miles of New- York, in a meadow belonging to a Mr. Yel- 
verton. iC The soil,” says Dr. M. “is a black vegetable mould, 
of an inflammable nature, and in reality a good kind of turf. It 
abounds with pine knots and trunks, and was about thirty years 
ago covered with a grove of white pine-trees. The depth be- 
low the surface, where the bones lie, does not exceed six feet. 
There is reason to believe the whole osseous parts are here, as 
they can be felt bv exploring-rods in various directions round the 
spot. It may be expected, that with due exertion an entire 
skeleton can be procured, surpassing every thing of the sort that 
the world has seen. 

“ Tiie region extending from Rochester along the Walkill to 
this place, is full of organic relics. Tiie fossils indicate the for-* 
mer dominion of the ocean ; and many of them appertained to 
creatures not now known to be alive. The dimensions of the 
parts as given me by Drs. Seelv and Townsend are as follow ; 

“ Length of the tooth, (i inches. Breadth of the same, 
inches. Circumference of the. lower jaw, including the tooth it 
contains, 2d inches. Length of the jaw, making allowance for 
some detrition, 35 inches. Breadth of the articulating surface of 
the Lower extremity of the humerus, 12 inches. Breadth of the 
outer condyle of the same, 7 inches. Breadth of the inner con- 
dyle of the same, 5 inches. Depth from the anterior to the pos- 
terior part of this articulating surface, 10 inches. Length of the 
Cavity of the os ci anion. 7 inches. Breadth of the same, 5 t inches. 
Depth of the same, 2* inches. Length of the ulna, 32 inches* 
Circumference of the upper articulating surface of the ulna, 
&2. j inches. Circumference of the articulating surface of t&Q 
lower extremity of the humerus, 35 inches,” 

DK LUC, THE GEOLOGIST. 

Died on the 7th hist, at his house in Windsor, after a painful 
*nd lingering illness* which lie endured with exemplary fortitude* 

' * * John 
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John Andrew De Luc, F.R.S., aged 90. That celebrated and 
indefatigable geologist has committed the result of his laborious 
and ..multifarious researches, unremittingly prosecuted for up- 
wards of fifty years, to numerous works which place him oil a 
level with the most distinguished philosophers of this enlightened 
age. Having visited almost every part of Europe, in order to en- 
large his knowledge and increase his collection of factshy personal 
observations of geological phenomena, Mr. De Luc has thereby 
been enabled to demonstrate the comparatively small antiquity 
of our continents, and the difficulty of carrying back their origin 
to a period more remote than that winch the Mosaic chronology 
has assigned to the flood. It may also be observed, that Mr". De 
Luc has not only extended the limits of geology, and established 
fundamental points in that science, but has been a highly suc- 
cessful experimentalist in various branches of natural philosophy 
intimately connected with it, and in which he has made very 
valuable discoveries. Those concerning the mode of action of 
the Galvanic pile are particularly interesting : he has ascertained 
that, in Volta’s pile, the chemical effects can he separated front 
the electrical ; and these last led that ingenious philosopher to 
construct a new meteorological instrument, very desirable for ac- 
quiring a knowledge of atmospherical phenomena, and which he 
called the Electric Column. It is well known that Mr. De Luc 
was a strenuous opponent of the new chemical theory known by 
the name of Lavoisier’s. He has shown in his two “ .Memoirs** 
on that theory, prefixed to his Introduction a la Physique Ter - 
resire par les Fluides expansihles, that meteorological phaeno- 
mena strongly militate against it ; and, in general, that the hy- 
pothesis of the composition of water (the fundamental point in 
the theory) has maintained itself only bv numerous other -hypo-* 
theses which are in contradiction with known facts. Mr. De 
Luc’s theories on evaporation, on the clew, on the formation of 
the clouds, on rain, &c., are grounded upon the most accurate 
experiments and patient observation of the respective pheno- 
mena, 

Mr. De Luc was not less amiable as a man than lie was end# 
pent as a philosopher. To the powers of an understanding of 
the first order he united the most endearing qualities of the heart* 
The warmth of his feelings, and the habitual gentleness and ur- 
banity of his manners, were admirably calculated to procure to 
him friends, and to retain them when gained. In the varied re- 
lations of life, as husband, father, master, friend, he exhibited 
the most edifying model of the social virtues. From the situa- 
tion he held as reader to the Queen, Mr. De Luc had for many 
years daily aceess to Her Majesty; and that his faithful services 
Were justly appreciated^ was rendered evident from the flattering 

testimonies 
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testimonies of Bttaohment and regard with wfykfa be was at all 
times, and more especially during his last illness* honoured by 
hb Royal Mistress, 

Mr. De Luc was a member of several academies and unrver- 
States on the Continent, and maintained a correspondence with 
the m^st eminent naturalists and philosophers during the greatest 
portion of the last century. Many of his writings lie dispersed 
through various literary and scientific journals, foreign and do*r 
raestic i among others, the Philosophical Transactions, the Jour- 
nal des S^avans, the Monthly Review, the British Critic, the 
Philosophical Magazine, and the Monthly Magazine, The fol- 
lowing works may be mentioned as the most important of Mr* 
De Luc's publications : — Lettres sur lTlistoire de la Terre et de 
I’Homme, 5 vote. 8vo, 1779; Reeherehes sur \ea Modifications 
de F Atmosphere, coritenant FHistoire Critique du Barom&tre et 
du Thermom&tre, 1784; I dees sur la Mdteorologie, 2 vote, in 3, 
I 7863 Lettres sur ^Education Religieuse de FEnfauce, 1799* 
Lettres sur FHistoire Physique de la Terre, adressees au Profes- 
seur Blumenbach ; Lettres sur le Christ! anisine, 1801; Precis 
aur la Philosophic de Bacon, 2 vote. 1802; Introduction a la 
Physique Terrestre par les Flukles expansible.*, 2 vote. 1803^ 
Traite EltSmentaire sur le Fluide Electrieo-galvanique, 2 vote r 
1804 ; An Elementary Treatise on Geology, 1809; Geological 
Travels in the North of Europe and in England, 3 vote. 1810^ 
Geological Travels in some Parts of France, Switzerland, and 
Germany, 1803. 

r.IST OF PATENTS FOR NEW INVENTIONS. 

To John James Alexander MaeCarthy, of Milbank-street* 
Westminster, Middlesex, for his road or way for passage across, 
rivers, creeks, and waters, and from shore to shore thereof, with- 
out stoppage or impediment to the constant navigation thereof, and 
across ravines, fissures, clefts, and chasm* ; and a new method of 
constructing arcires and apertures for the running and Ho wing of 
water through the same, or under bridges, to be used and applied 
hi the construction of the before-mentioned rood of way or other- 
wise.-- Dated 28th July, 1 8 1 7.--6 months allowed for specifieafkm.. 

To Jephtha Avery Wilkinson, late of New- York in Che United 
States of America, but now residing in Covent Garden, for cer- 
tain improvements in the application of machinery for the pur- 
pose of manufacturing of weavers' reeds by water and other power, 
—ft months.-**-' 23d August. 

’ To George Medhitrst, of Den mark -street. Saint Giles, Mid- 
dlesex, for his arrangement of implements to form certain appa- 
ratus which fee denomin'ates The hydraulic balance, 'appRcsble to 
mechanical atrd hydraulic pntpoees.~28th Aug.—# rau>&ffes. 
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To James Mason Ch amp ness and Henry Binks, both of dies* 
hunt-street, in the county of Hertford, for certain improve* 
merits on axkjfees of carriages of various descriptions.— 28th 
Aug.— 2 mputSs. 

To Joseph Manton, of Davies-street, Berkeley-Square, for 
certain improvements in locks for fire-arms. — 26th Sept.— 6 
months. 

To John Dale, of White Lion-street, Pentonville, Middlesex; 
for his application of a certain material hitherto unused lor that 
purpose to the making of rollers or cylinders of various descrip- 
tion. - — 3d Oct. — 2 months. ' 


ASTRONOMICAL PHENOMENA, DECEMBER 1817, 


D. H. M. 

1. . 9 v x * 13' S. 

% 6 7 1 ) y njj 

2 . . 9 v 2 tSa * 25' S. 

3. 9.47 b y^n 

3*23.22 )) 0 *£ 

5. 2. *0 D 3t ttjj 
*5. . 5 ^**22' N. 

5. . 9 603 Mayer * ll' N., 

5.19-14 ]) a 
6 15.30 D x £v 
7« * 1) in perigee 

8.18.20 ]) 9 

8. . <? 98 k 8 *22' S. 

9.10.53 D <p $ 

9.14.27 ]) a* J 

. ; S }) r f 


d. a. m. 

12. 6. 4 D s 

12.. 9 625 Mayer # 9' S. 

14. • 9 /3 1% * 5' S- 

17.14 46 H 0 K 

20. . D in apogee 

21.13.25 D <J 
21.15.19 © enters yy 
22.11.22 I > of 125 8 *QS.of 
22.J2.29 EJ P Cent. 

24.14.42 D 1/ 'n 
25. 6 . O D ^ © 

27.12.12 7> y SI 
29.12. 9 D v rnt 

30.14.42 I ) of 7 tut *5 N.of ]> 
30.15. 0 E) Cent. 

31. 6.34 1> 8 T»li 


Meteorological Journal kept at Walthamstow, Essex, from 
September 15 to November 15, 1817* 

[Usually between the Hours of Seven and Nine A.M. and the Thermometer 
(a second time) between Noon and Two P.M.J 

Date. Therm. Barotn. Wind. 

September . 

15 61 29 98 NE — SE. — Hazy; and very damp; cloudy 

66 day; cloudy. 

16 63 3{)'P0 SE. — -Hot, damp, and cloudy; cloudy, and 

66 windy day; sunshine aftef 2 P.M.; dark 

night. 

17 53 30*00 NE, — Hazy morning ; fine hot sunny day ; 

69 dark night* Moon first quarter* 

18 56 29*77' N — NE,— %Grayi f ain early ; flight shower* ; 

6Q ’ * ' rainy. * ' ‘V ^ 

September 
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September 

Id 56 29*87 SE- — W. — Clear, arid eirrosiralus and cumuli $ 

63 gleams of sun ; moon and star-light; slight 
aurora borealis . 

2® SO 29*98 W. — Sun and white dew, and dear skv; cirro - 

62 stratus and sun; very dark; then sunshine 
again ; cloudy. 

SI 55 30*00 NW — W. — Gray morning; fine day; cumuli ; 

64 perfectly clear ; moon- and star-light. 

22 42 29*98 .N. — Sun and white dew; hot sunshine; a r ter 

6i 2 P.M. gray and windy; cloudy hut light „ 

23 SO 29*97 NW. — Gray morning ; clear; cumuli and 

63 gleams of sun ; fine day; cumuli. 

24 51 29*98 N — S.— Mazy; fine sunny day; mottled cirro- 

66 cumuli ; moon and stars. 

25 59 29*60 SE — N. — Cloudy; wind and showers; fine 

63 day; cloudy and windy. Pull moon. 

2S 55 29*22 SE — SW. — Showery, and cirrostrulus ; very 
59 showery day, and sun between the showeis ; 

clear moon and star-light. 

27 52 29*43 SE. — Gray morning; showery after 1 1 A.M. 

56 till 4 P.M.; moon, stars, and cirrus tratus . 

28 4& 29*76 SW — W. — Gray and windy, and cirrostra~ 

57 tus; sun and cirrus ; very fine day; clear 

a moon- and star-light. 

29 41 3000 SW. — Mazy; fine sunny day; moon visible, 

57 but not the stars. 

30 46 30*00 N. — Gray morn ; a slight show’er early; sunny 

54 fine day; 7 P.M. star-light; 9, moon in a 

corona ; no stars visible. 

October 

1 44 29*87 N. — Gray morning; fine day; bright star- 

57 light. 

2 34 30*00 N. — White dew; sun and hazy; fine day; 

47 sun and wind; clear red sunset; star-light. 

3' 29 30*00 S— N. — Sun and white frost and wind; fine 
51 day; star-light. 

4 39 30*20 NE. — Clear sunshine; fine day; clear star-* 
43 light. 

h 40 30*22 E. — Clear above; stratus low NW. ; sunny 
53, morn; cloudy; some drops of rain at 1 P.M. ; 

‘ sun again ; star-light. 

6 35 30*22 NE— E. — -Clear, and cumuli ; very fine day; 

54 star-light f aurora borealis 1 1 P.M. 

7 45 30*10 NE — E. — - Clear j cumuli x and wind; fin$ 

56 day; star-light. 

October 



October 
8 39 
53 


9 41 

51 

10 40 
58 

11 42 

52 

12 43 

53 

13 38 

51 

14 37 

52 

15 45 

48 

16 42 

43 

17 40 

49 
la 42 

44 

19 43 
47 

20 42 
42 

21 41 
51 

22 41 
49 

23 43 

49 

24 42 
42 

25 40 
51 

26 43 

50 

27 35 
50 

18 35 
50 


Mtieorotogg. I&ff 

30*22 E.— Gray ; cirrostratus ; fine day 5 cirrn** 
wind and sun ; cloudy, and dark after 3 P.M.; 
star-light; very beautiful aurora borealis at 
lJjP.M. 

30*00 Clear and cumuli ; very fine day; cloudy; 
slight aurora borealis . 

29*90 N — N by E. — Fine morning; clear and cu- 
muli; gray day, but some sun 5 dark night; 
aurora borealis . New moon. 

29:90 N — N by E . — Fine morn ; windy ; a star -early; 

sun and slight showers; very bright star- 
light. 

30*00 W — N by E. — Fine morn; showeTs, sun and 
wind ; bright star-light. 

30*10 W — E. — Fine morn; cumuli , and slight 
showers and wind; bright star-light. 

30*22 N. — Hazy and sun ; fine day; sun and cumuUj 
dark. 

30*00 N by W. — Cirrostratus ; showers; star-light. 

29*88 N. — Showers and wind; very rainy till about 
2 P.M.; fine afterwards ; rainy evening. 

30*00 E — NW — N. — Fine; wind and cirrostratus; 
showery; star-light. Moon first quarter* 

29*98 N. — Fine; windy; showery day ; cloudy* 

29’SS N — NE. — Cloudy; gray cold day} some 
drops of rain ; cloudy. 

29*88 NE. — Cloudy; showery; cloudy. 

29*88 N — S. — Hazy; fine day; cloudy. But light* 

29*88 S — N. — Hazy, and cirrostratus ; gray day; 
moon- and star-light ; bright. 

29*88 N — NE. — Clear, and cirrostratus ; rain; fine 
afternoon ; light, but cloudy. 

29*88 NE. — Damp, and cirrostratus ; showery day; 
cloudy. 

29*86 NE— SE. — Hazy; gray day ; cloudy. Full 
moon. 

29*76 SE.— Gray mom ; clear, and cirrus ; and sun, 
and wind ; fine day 5 moon- and st$r-light* 

29*75 S. — Foggy piorn ; fine day ; rain. 

29*44 SE. — Hazy low; cirrus and clear; high clouds 
and wind; rain; moon, stars, and cumuli. 

OctoUr 
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October ■ ■ : 

29 39 29*45 SE. — Hazy low; clear and cirrostraiits high i 

very fine day ; bright moon- and star-light, 

30 47 29-34 SE — SW— W.~ Rain til! about 2 P.M. ; fine 

56 after 2 P.M.; moon in a corona ; stars, and 

cbTostratus . 

31 46 29*55 SE — NVV- — W. — Rain; rainy till after 2 P.M.; 

53 4P.M. clear; windy, and some cumuli ; 

clear moon- and star-light. 

November 

1 33 30*22 SW. — White frost, and sun ; very fine day ; 

47 star-light. 

2 41 30-20 SE. — Hazy; cloudy day; dark night. Moon 

51 last quarter. 

3 50 30-20 S. — Hazy ; very damp and cloudy day ; dark 

and damp. 

4 57 30-10 SE. — Hazy; cirrastratus and sun; dark 

55 night. 

5 47 30-10 S by E. — Foggy; leaves fall very fast; very 

- 56 fine day; star-light. 

6 51 29*90 S by E.— Hazy ; cloudy; rain and wind. 

56 

7 53 29-87 SE. — Clear and cirrostratm r very fine day ; 

58 rain. 

8 51 29*44 SE. — Clear and cirrostratm ; a shower at 

53 1P.M.; fine day ; windy ; star-light. 

9 46 29-61 S — W. — Hazy ; sun and wind ; very fine day; 

51 dark night. Full moon. 

10 46 29:97 S. — Hazy ; clear above ; gray day; some 

54 rain ; dark night. 

11 47 29-87 E — SE. — Fine sun-rise, cirrus and dear; rainy 

5? after 10 A.M. till after 2 P.M.; star-light. 

12 46 29*77 S — SE.— Clear and cirrastratus ; fine day, 

56 but damp; dark. 

13 41 29-77 S — SW. — Clear sunrise ; some stratus low; 

50 fine day ; star-light. 

14 52 29-55 Clear and cirrostratus ; hazy low ; very rainy 

53 ^ after 9 A.M. 

15 55 29*32 SE — NW.— Rainy; showers and some sun 

55 and wind ; star-light. Moon first quarter. 

Nov. 15. Ranunculus Flammula, Geranium Pyrenaicum,* and 
Geranium sanguineum shooting forth fresh buds, and many 
plants still in full flower at Walthamstow ; a single swallow seen 
at Clapton the week before the last ; very few butterflies, wasps, 
&C* have been seen during the summer j but ia October 
small flies made their appearance in windows. 

mbteoao- 



METKonojLOfiiCAt journal kept at boston, 

LINCOLNSHIRE. 

[The time of observation), unless otherwise stated, is at 1 P.M.] 

Bare- State of the Weather and Modification 
meter. of the Clouds. 


18 8 

19 11 

20 10 
21 11 
22 12 

23 13 

24 14 
23 full 
26 16 

27 17 

28 18 
29 19 

50 30 

51 21 
1 22 

2 23 

3 24 

4 25 

5 26 

6 27 

7 28 

8 29 
9 new 

0 l 

1 S 

£ 3 

3 4 


30*14 Rain— heavy at night. 

30*17 Fine 
30*27 Rain 
30* 1 0 Cloudy 
30*15 Ditto 
30*11 Rain 
30" . Cloudy 
30*01 Ditto ' 

3Q*13 Fine 
30*06 Cloudy 
29*95 Ditto 
29*85 Ditto 

29*66 Rain— heavy at night— rime frost 
29*50 Ditto— heavy P.M. 

29*59 Fine 
29*25 Rain 

29.80 Ditto— heavy A. M. 

30*41 Fine 

30* 1 9 Cloudy 

30*34 Fine 

30*17 Cloudy 

30*04 Ditto 

30*05 Foggy 

29*81 Ditto 

29*55 Stormy 

29*79 Cloudy — ftheP.M. 

30*07 Very fine 
29*81 Rain 

29*79 Cloudy -W 

29*88 Fine 


atXOKDftO- 



- METEOKOLOGtCAt 'riBJ.B* 

By Mb. Cary, of f**B Strano, 
For November 1817. 


Days of 
Muutb. 

Thei 

p 1 
,^ s 

Pinomc 

0 

0 

& 

tir. 

S. Jc 
CJ .2f- 
*2! 

. \ '• ’ 

Height of 
the Barom. 
Indies. 

T T • : 9} 

'Q ^ a 

'o JS § 

■1-si 

~ j: «-.p 

$ s ^ 

Weather. 

Oct. 27 

40 

50 

42 

29.45 

17 


28 


50 

4 g 

•35 

0 


29 

40 

47 

38 

•37 

10 

Cloudy 

30 

50 

57 

47 

*20 

0 

Stormy 

31 

46 

51 

38 

*52 

0 

Rain 

Nov. ] 

i 38 

52 

44 

3030 

14 

Fair 

2 

46 

55 

55 

•12 

12 

Cloudy 

3 

54 

54 

50 

•07 

4 

Cloudy 

4 

52 

55 

48 

•02 

8 

Fair 

5 

49 

37 

50 

20-87 

16 

Fair 

6 

54 : 

58 

52 

•7 a. 

21 

gwr 

7 

54 

57 

50 

*56 

22 

Fair 

8 

53 

55 

50 

•40 

10 

Stormy 

9 

32 

52 

49 

•69 

17 ] 

Fair 

10 

48 

55 

50 

•96 

22 

Fair 

11 

50 

54 

50 

■64 

0 | 

Rain 

12 

50 

55 

52 

•79 

10 

Fair .. 

13. 

: 47 ; 

50 

50 
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21 
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14 

53 

55 

55 
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0 

Rain 

w 

55 

54 

50 
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0 
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16 

50 

55 

52 
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10 

Fajr 

17 

54 I 

59 

52 
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6 

Cloudy 

13 

53 

56 

47 
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10 

Cloudy 

19 

40 

50 

40 
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14 

Fair v 

SO 

38 

50 

46 

*30 

5 

Fair 

21 

45 

50 

47 

29*86 

17 

Cloudy 

22 

42 

46 

45 

3014 

16 

Fair 

' 23 

45 

47 

46 

.. .01 

10 

Cloudy 

24 

46 

50 

40 

29-72 

11 

Cloudy 

25 

35 

40 

41 

. ‘91 

14 

Fair 

26 

40 

52 

46 

30*01 

ft- a 

Cloudy 

••V 

jitWj 


1 I ' 

irometer's height is 

1 

taken at one o'clock* 



LX Vi. Or a wlatip^At jbjti OU existing in the Nut-gatts t of 
the Oak. By Dr.'fSf, , 'M4n'<3Hi j Professor of Chemistry m 
the Imperial' and tfoyalUnivertiity of Pisa. Contained m O 
Letter from D > , Braw£hi fo'Sig. R. Gerbi, Professor of 
Theoretual Physicsb ' i 


1 spoke to you some time ago of a volatile concrete 
oil whffjyi had obtained from oak-galls by the same means with 
which oils in general aie extracted from aromatic 

vegetahtspHn|omisecl to give you a more extensive description 
of it. 1 mgHpfil mv promise m this letter. In the beginning 
of 1814, distilled a few ounces of oak-galls broken and 

steeped in "Iftufficient quantity of w ater, I observed swimming 
on the odorous and turbid fluid which had passed into the re- 
ceiver ionic drops of an oil K which in a short time became solid. 
Various occupations, especially those of my professional chair, 
and a series of experiments which I had commenced on the che- 
mical properties of 'colouring matters, hitherto prevented me 
from ittv^garing this fact. But having repeated the distilla- 
tion of pm. I obtained, as before, some diops of oil sensibly yel- 
low, sviltTnraAi^life surfciqp of a Whitish odorous and soporific 
liquid, Which HnW space of some hours became sufficiently dear, 
by the precipitation of a whitish substance in flak^tieav^nr than 
the liquid itself. On filtiating the fluid through j^ning-papex^ 
these thin semitianspaient and shining flakes mpained, and 
were the same drops of oil which had taken the character of a 
w hite igdoruu* opaque unctuous matter, and of a Consistence 
ncarjjj^fimjlar to what is called butter of cocoa.dlffhfe white 
matttf^ra&ppcais, diffeis fiomthe above-mentioned Jthita flakes 
hv having less specihc gravity, and by its aspect me 

shining; but belli have the property of volatile 
the following cliaractcis : f 

1st. They have a bitter caustic taste, and the sarirf*odaur as 
galls when pulverized. *** 

2d. They are slightly soluble in water, which imbibes their 
smell and £astc. 

3d. They readily and copiously dissolve in alcohol,*” The so- 
lution which results is icndeied tut bid by a small quantity of 
Water, but in mote or less time }t reas«utnes ’ts transparency by 
the addition of a pioportionate quantity of water. 

4th. They unite to fi*ed oil, as that of olives; aqd to the vo- 
latile oils, as turpentine and lavender. 

5th, Exposed on a pieee^ff blotting pape$^$r even writing 
paper) to the actiqp of |u slight degree of heat, they liquefy and 
anoint the jmper && as ’to jrjnd*r it diaphanous. Continuing 
. Vol. 50. Np.|!36. Dec. If%, C c howeyf** 1 
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however the heat, they rise in and the 

paper becomes opaque without trace of utictudsity. 

Moreover, this oily spot entirely disappears from the paper by 
tlie action of the solar rays, and eyejj. % the mere temperature 
of the atmosphere. By the latter JScxJe the spot did not vanish 
till after t^enty-ei^lit days, duriifjf which the thermometer of 
Reaumur 4$d not indicate a temperature above 1-1\ 

§th. Liquefied and absorbed by a cotton thread, they, inflame 
brought into contact with the flame of a 
7th * Spread and pressed on paper coloured wi^Mpl^olc, the 
paper reddens very sensibly. ^ dgfe 

Lastly. r l v he solut ion of sulphat of iron neit|$|||tpakcs them 
become violet nor black. nfe-t 

These properties, however, sufficiently prove that this sub- 
stance is a volatile concrete oil, and consequently cannot be con- 
founded with gallic acid. Nor does the circumstance of its red- 
dening the paper containing tincture of turnsole furnish any 
objection, as M. Vogel asserts that he has found no volatile oil, 
however recent, which wants the property of i^hangii^fi^o red 
this tincture *. ; ' 

The liquid from which this oil wgs separated) had, 
like what is called aromatic water, ^the sai^'tiKK and smell as 
the|)i};|t®dfe ; It did not change to violet or mack the solution 
of sulp^pgyfon, — hence, did not contain gallic acid ; and it 
gave a sligt^pnge of red to the blue of turnsole. This redden- 
ing \yp o\vil% peifiaps to the acetic acid, which is found free in 

! [alls, ami passes over with the water in the distillation,^ Bouil- 
on Lagr 2 M||e. has shown , v 

The'ganffTroiu winch 1 extracted the above-mcntiotit^^^tile 
oil heavy, of a reddish-yellow or orange colour, more 

or l^ptetmug to dark or to hlackish, wrinkled externally with 
$oih e pro tub e r nu c os , and not spongy internally. The next ob- 
ject w^JpJuiow if the same oil existed in the nut-galls of the 
oak "in' 'gtperal ; and with this view I procured galls of different 

D ualities which, are distinguished l>y the following appellations ; 

taluin or 7 uscan galls , htria gulls, yellowish and black, Alep* 
po pr Smyrna galls . 

Wishing that the experiments about to be performed should 
be comparative, I distilled separately six ounces of the above- 
mentioned kinds of galls with eight ounces of water J, in a glass 
retort placed almost superficially on a sand-bath, the mouth of 
TVhich touched the bottom of a small receiver which I had united 

* Journal de Pfy&iqnc, Ixxx. 256. Annalcs dc Ckbnia, he. 173-6. 

% Th# same quantity and quality of galls do notf&sorb an equal dose of 
water, to that in the above eight ounce* there Vasihore or less superabun- 
dant. • 
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to the neck of the moi»t e n e d bladdef; «nd tie<i ^ 

after having put a ekS^^^rmowetcr for 
ceiver: I -kept always cooi-vrith ^et cloths, and I stopped the 
distillation when about t^^cmifoes erf the liquid had passed over, 
that is, as soon as the gaftsSiecame apparently dry. 

The Italian galls (galli^etrali) are generally larger that* 
those already described, almost entirely rounds tw ttje eou- 
eviction which forms the point of union with the slim or leaf is 
very short ; they are light, not covered with tuberd^a Ot 
crescencea|-; ; | 09 re or less smooth, spongy internally, and%f 'a yel- 
lowish col dui| more or less deep ; they yielded an odorous, sapo# 
rific, and whitish liquid*, without the drops of oil. Preserving 
this liquid in a bottle with a ground-glass stopper, after several 
hours some small white flakes were precipitated, which were 
heavier than the liquid itself, and on their surface were seen two 
small particles equally white. The liquid being then filtered 
through paper, I observed that the paper by a slight heat be- 
came in some parts oily and diaphanous, and that by a greater 
heat sams parts resumed their opacity, while an odorous 
vapour HfpendeJ from them. 

The jfefrig |tt ^^Whieh end not perfectly resemble those with 
which I made ill experiment, furnished an odorous, saporific, 

very opaque an<l %Tutc fluid with drops of oil on ita suttee. It 
is to he observed, that some small drops of oil &!s$;&ppehred ia 
the neck of the retort. This fluid after reposing thi'ew down 
many heavy particles, and in two or three days bec&rne limpid. 
By filtration l separated about 1 \ gr. of concrete volatile oil, 
partly in the state of drops, and partly in that of bi^fti&ffakes, 
which bhd all the above characters. v . 

The black Islria galls are small, more or less ; : ii.a* 

tu rally blackish, somewhat compact internally, ana simif|*' to 
those which, according to Klaproth and Wolff (Dictionary of 
Chemistry), come from Aleppo and Smyrna. The odorous and 
saporific fluid obtained by distillation from them was less White 
and opaque than the preceding ; it had on its surface a greater 
number of drops of oil, which appeared by the numerous oily 
panicles on the neck of the retort, and on settling deposited a 
few white particles. These particles with the oil weighed 1$- gr., 
and had all the properties of the concrete volatile oil already de- 
scribed. 

Lastly, the Aleppo and Smyrna galls are of various sizes and 
colours, as whitish, and inclining to yellow, red, green, and 

* This odour, which is owing to $ie volatile oil, becomes more sensible if 
we make a decoction, of the galls in the matrass. When the liquor has 
boiled a little, the od&r diminishes inconsequence of having evaporated 
the greater part of this oil. 

€ c 2 ^ brown; 
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brown 5 tint entirely smooth, but with protuberances sufficient^ 
consitterabfe : and their cellular &•' general of a medium 

consistence between that of the Italian and the Isfria galls. 
These galls yielded a fluid saporiftc, odorous, a little whitish, and 
without a drop of oil. After settfmgflhere appeared visible, wpx 
its^l^llyery small part swiiugoflib which, with agitation, be- 
came m^isoospicuous. Separating this by filtrating paper, and 
then expoeiitg the paper to a moderate heat as usual, aii odoroue 
Vapour arose* but less copiously. I have obtained a similar re- 
sult from another kind of Aleppo galls, which differed from the 
preceding iu being all of a greenish colour. 

From these experiments, therefore, it appears that the volatile 
oil here spoken of is contained in all the above kinds of galls, 
but not hi the same quantity ; and it is to be observed, that those 
called Istria galls and black Istria galls , which yielded the 
greatest quantity, are also those which have more odour when 
pounded. 

I have twice repeated the same experiment without the least 
essential difference*. The odorous fluids, which reddened more 
or less the paper tinged with turnsole, by eon taining a greater or 
less dose of acetic acid, sometimes hecat^:^j|m|)id short 
tiiaq, and sometimes remained tuft id ' ' Some have 

.ba.^-Uq>g|hl!ble colour, nor did they blackM the solution of sul- 
phate ‘jfcfiftj others were slightly yellowish, arid evinced by 
4»eaus/;^f;:i^;.aulphate that they contained a small quantity of 
gallic acidf. Perhaps these last characters were in consequence 
of some little of the powder of the galls remaining in the neck 
of the notwithstanding the pains which I took in clear- 

of oak and the gland seem to contain a very small 
.quartPy cu our volatile oil, tvs, having submitted them separately 
lime process of distillation J, they yielded a fluid sonie- 

■■V' ; 'v * ; 

thq second distillation of six ounces of Istria galls I obtained some- 
what less than a grain of volatile Oil, and a little more than a grain from the 
same quantity of Istria Mack galls. It is also to be remarked, thut the li- 
quor in the former was less turbid than in the latter, and that the volatile 
qil separated from the last did not appear in the receiver like drops, but 
formed on the surface of the liquor a thin film which became more opaque 
as it cooled* Deyeux from the same quality and quantity of galls did not 
always obtain the same quantity of extract, but sometimes more and some- 
times less 

-f This liquid, wh’ch I filtered and preserved in bottles with ground-glass 
jliooperw, became more or less altered in the course of a month. Such an 
fthenifion, and particularly in odour, appeared very conspicuous on com- 
jpfcitg it with that recently distilled. 

i A* or the distillation of sit ounces of bark, eighteen ounces of . water 
were coebssary to have some superabundant, anfipourteeu ounces for the 

4tawJ». r 

what 
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what whitish* ’odour analogous Jp 

oil, as has been obse|W^fer ,tnany : of my friends 

whom I h^ shov^^it^ -wer settling, there appeared if the 

bottoms of the bottles ih^ which I had placed thes e distilled fluids 

some very small white pA^fe^but the pieces of paper used for 

filtering them, when expos^|o heat, did not yield fro$ sfnsibfe 

odorous vapour. 

I believe that I do not deceive myself in saying, &jat no ho#?e 
relative to this concrete volatile oil is to be found;/jp^l^ijpj^i|i 
Elements of Chemistry, in DeyeiwPs Memoir* on 
of the oak, in Fourcroy’s System ot Chemical Knowledge, in the 
Chemistry of the Encyclopedic Mcthodiqne , nor in Tlioipson's 
Chemistry. It is true, Bouillon Lagrange in his Fails pour 
servir a l* Histone de V Acide gallique , published in 1806, has 
observed, that when this acid is extracted from galls by the me- 
thod of Deyeux, that is by sublimation, it contains a small quan- 
tity of volatile oil, which he considered merely as a product of 
the sublimation ; saying, c 6 it cannot be doubled that there is 
formed in the liquor some acetic acid, which acting on a portion 
of tannin' and, extract ive matter, constitutes the gallic acid of 
Scty^je; hut this combination becomes more intimate, and even 
varied, by the ai^ df caloric^ We have a proof of it when we ob- 
tain this acid by .niftans of sublimation; not only the tannin is 
decomposed, but the acid remains combined with a Volatile oil 
which is formed f.** In confirmation of this, I havfc not found 
any mention made of a volatile oil, as a constituent part of the 
nut-galls of the oak, in any work subsequent to the publication 
of this memoir; such as, among others, BrugnatellPs Chemistry 
and Pharmacopoeia ; Klaproth and Wolff’s Chemicat-pictipnary ; 
the Annotations of Professor Morelli ; Thenard’s Chemical Trea- 
tise, published last year in Paris; and lastly, Sir Il^^hry 
Davy, who lias recently analysed these galls without spgal$ing ot 
any volatile oil contained in them. The latter found that 500 
grains of Aleppo nut-galls yielded 1S5 grs. of soluble matter^ 
which was composed of tannin 130 ; gallic acid united with a lit- 
tle extractive matter 31 ; mucilage and matter rendered insoluble 
by the evaporation 12; carbonate ol lime and a saline stlbr 
stance 12 : add to these, the ligneous part when burnt contained 
much calcareous carbonate J. 

t :j. Notwith- 

• Ann- de Ckimie, jivii. 3. According to this author, Aleppo galls are 
composed of a mucous body, of a true extractive matter, of a particular kind 
of resin, of a green colouring part, of gallic acid, and a ligneous tissue. . Af- 
terwards he observes that it isjpossible that otiwr substances may 
escaped his research. •+ Ann* dc Chimie, lx, 180. 

X Thenard, Trattc d&pki?w> lii. 343. Note by the Truitiittior. TldfOil 
keeps very well in a pn^yerly-stopped bottle, is of the consistence And co» 

C c 3 lour 
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Notmthptanding the silence of most respectable 

:9#iters ; at^jbtirizes me in believing tb^ iume before jnehas ex- 
tracted from the nut-galls of the oak a volatil^concrf te oil ; yet 
it La still possible that some chetpist, especially if^gneiymay 
feave anticipated me, not onlv in it, but ift announcing 
i t to the public, without my havingaisy knowledge of the fact. 
In such fin event, I shall always with pleasure on my hav- 
ing tendered more common by tllfe letter the knowledge of a 
fact certainly not contemptible, inasmuch as it appears to have 
been unknown to the above chemists as well as to myself. 

1 am, &t\ 

Pisa, June 1816. J. B RANCHI. 


LX VII. ~On the Atomic Theory. An Extract of M. H. Gaul- 
tier j>e Claubry, from the “ Journal de Physique ” for 
May 1817, page 392. Translated , with Remarks, by W. B. 

Xt often occurs in the sciences, that a discovery rests unknown 
even in the country which gave it birth, and that a long time 
afterwards, the same object having drawn attention, mep-dis- 
cover a former work written on the same sulyecf* V Foresipiple, 
in 1630, John Rey discovered the cause by which lead and tin 
increase in weight when sufficiently heated, and it was not until 
the immortal labours of Lavoisier that chance drew attention 
towards the work of Rev. It might also happen that two scien- 
tific men engaged in similar researches should arrive precisely at 
the same results without knowing any thing of each other’s la- 
bours*; but, under all circumstances, the discovery of right be- 
longs to ther, person who had first published 011 the subject, more 
especially when the author has not only observed a principal 
fact, but at the same time developed the consequences w hich 
flpw from it. Under this point of view, it appears to us incon- 
testable that Mr. Higgins was the first who developed and pub- 
lished the Atomic Theory, and anticipated that of Definite Pro- 
portions, which the labours- of MM. Proust, Dalton, Berzelius, 
Gay-Lussac, &c, have afterwards fully established. In the work 
under our consideration Mr. Higgins claims priority as to the 
Atomic Theory, the base of which lie announced to the public 

lour of good' old honey, and has evidently the arozi^gind taste of galls. 
Pl&cedvpn paper and exposed to the llatne of a wax candle, it instantly melts* 
and the paper becomes oily and transparent ; in this state, when again ex- 
posed to the tame, it immediately evaporates, and leaves the paper so clean 
that one may afterwards write on it with the greatest ease. 

''A * It is possible indeed to two .persons to hit upon the sameeolitary fact 
or wlueh engag^wn octave volume. 

: y ^ in 
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in 1789, in a work ^ Coin parative View of the Phlogistic 

and Antiphlogistic and which Mr. Dalton has on 

side presented in, his New- fey stem of Chemical Philosophy^ and 
which ^jaa^iyllas been called the theory of Mr. Da 

The character of so dhuiiguished a philosopher as Mr. Dalton 
will not allow 11 s to suppose, thi^ he acted the part of a plagiarist 
towards Mr. Higgins. we ver we must in truth say, 

that the work cited of the^iiiter contains in nearly the same ex- 
pressions the bases and the principal facts which Dalton brings 
forward as the foundation of his theory. These two Sapms 
have, therefore, arrived at the same result ; but the work of 
Higgins remained little known, having appeared at a period when 
it was almost impossible to understand views so ingenious and 
novel in the theory of combinations, whilst on the other hand 
that of Mr. Dalton, dated only a few years, back, attracted public 
attention, and the theory which he expounded had taken his 
name. 

Mr. Higgins (in the Philosophical Magazine) justifies his claim 
by citing a great number of passages from his old work, in which 
appear views exceedingly remarkable on the combinations of 
mete$$ and oxygen ; but particularly on the important facts re- 
specStfcg the combinations of azote and oxygen. That wegk 
being scarcely known in France, it is not surprising that, on the 
occasion of the theory proposed bv Mr. Dalton, nobody should 
revert to the labours of Mr. Higgins; but what appears to us 
very astonishing is, that in England no person ever mentioned 
any tiling about it; but above, all, thafeDr. Thomson, who knew 
the work of Mr. Higgihs,’ should say in his Journal, in conse- 
quence of a work of Professor Berzelius on determinate pro- 
portions, that Mr. Higgins had only made known some remark- 
able facts on the combinations of gas in definite proportions ; but 
that Mr. Dalton was the first who generalized that doctrine 
glanced at by Bergman, Cullen, Black, & e., and also determined 
the weights of the atoms of bodies*. 

Mr. Higgins, in drawing the attention of the public to his first 
work, has decidedly removed all doubts respecting the question 
of priority 5 but that does not diminish the importance of the 
work of Mr. Dalton, who arrived at the same results, and had 
developed them in so learned a manner. 

The theory of, definite proportions h one of the most beauti- 
ful results to vAich one could hope chemistry should lead ; one 
cannot arrive at it, like all the discoveries of the bumati^inittd, 
but by ft suite of researches and a collection of a great number of 

* Dr. Thomson’s conduct towards Mr, ftigghis on the v^rple of this 
ness appears very unfair apd unjust, as Mr. Higgins hinwelf 
preceding numbers of the philosophical Magazine. — T*. ' 
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this theory is nmv supported ijy so great 
A nuniber of facts, that there is ve1|pf^ttte"fear of it^ 4setng 
rd0t6u^. P^rlirps some exceptions mil be found ^|fft^Kshed 
rul^ jbut they cannot subvert the great mass of ; |P&fc which 
servi'T^r^ its ba^e. The same law of definite proportions extends 
itself also to ai imal and vegetable stil^tances, as the interesting 
labours bf Id/ Che sT*ml have shown ; and it is very 

> hi continuing to ex^Mc ' carefully the combin&r 
t^||V;bi^:lifbdics, it will be found tritit they constantly combine 
agrf eiddy & the same law. 

appears to he the first who has considered com- 
binations under this point of view. Unfortunately, as we have 
already said, his work being little known, his name has never 
been inscribed amongst the number of those who have engaged 
themselves on the subject of combinations in definite propor- 
tions. 

The Atomic Theory is very curious; and although by its na- 
ture it bp subject to great variations according to the man- 
ner in which we view the composition of bodies, it may be con- 
sidered as very important. 

, Here, even Mr. Higgins has proved himself to have conipived 
and develqgpcd the base of that theory at a time when cJi^SistrV 
was scarcely emerged from a chaotic state, and at the moment 
when the results of Lavoisier had been still contested by so many 
distinguished philosophers, particularly bv Mr. Kinvah in Eng- 
land. This is what renders his ideas the more important, al- 
though they may not Iriffeo well developed as Mr. Dalton had 
afterwards done*. We should often estimate the importance 
of a discovery less by its absolute value than by the state of the 
.science at the moment it was made ; and under this point of 
view, the application which Mr. Higgins made in 1 7 B9, of the 

recent 

* I beg leave to differ from the learned author of this article?; for, ff he 
raor^. carefully peruses the work of Higgins, he must readily perceive that 
Dafton brought his doctrine forward in a mutilated state; for lie omitted 
what appears to me to be the most important part of Mr. Higgins's beautb 
ful doctrine; namely, that of the relative forces of attraciion of the ultimate 
particles of bodies to each other, particularly when they are found to be ca- 
pable of uniting in more proportions than one and one. To make this part 
of the subject intelligible to common readers, it must be stated, that Mr, 
Higgins supposed, like many philosophers who had written before him, that 
r the attiactipn of bodies one to another is mutual; but bwlffa observed that* 
in chei^ical science, there were important. modification of ^this law. In- 
ultimate partible of hydrogen and an ultimate particle of oxygen 
United form an atom o*% ;-^-here the attraction both particles is 
: ^;|fc^tual *>^li8rf^, ; .they attralt’kateh other with equal force, and the Cpix^bund 
; ^otn is incapable of uniting to apy more of its constituent element*^ ^ par- 
ticles, having ffeeady arri ved at i ts definite proportions . Again : A j)arfide of 
. it^ihur iinipi id a particle of oxygen with a certain force, fbr'oompdtind 
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recent discoveries, to a tlj^ry of the intimate 
combinations of bodies, Appears to me to ' : ; ; been ; v.e^^ 
happy ; at the same time it may not J*e 'correct 
points ; thi|^ different parts may hot be perfectly coihiedfef| ; 
in, short* that it may be an outline rather tlniu a theory 
established:— this is our opmkm, but it does not diniinith tl^5 
value of this application . ■MM 'S ■ V , f -7'^ 

We regret that the extent^ this article does not permit hi 
to cite some passages froift tWwork itself, in which Mr » Higgfwji 
has developed his ideas, and which would serve much better 
than all we could say to make known the importance of thin 
work : hut that would lead us far beyond our limits. 

Mr. Higgins presents also in the work before us some >vie*ve 
on the mode of action of electricity, which he considers, as dis- 
engagipg a portion of the caloric of gases, and by that means 
producing the phenomena of thunder and lightning, of volcanic 
eruptions, of earthquakes, “of combinations, &c. We do not 
feel ourselves called upon to follow him on this object, which he 
offers only as an hypothesis equal to the explanation of the facta 
which have also been explained in so many different ways. 


LXVril. On the Ring of Saturn . By Count Laplace. 

jfwo principles are necessary to maintain the ring of Saturn 
in equilibrio round this planet. One of them relates to the 
equilibrium of its own parts, which rmuires that the particles of 
the surface of the riiSg should have riPfendeiicy to detach them* 
selves; and if we suppose this surface to be fluid, it is maintained 
ill consequence of the different forces by which it is acted upon. 
JVithout this, the continual effort of its particles would end by 
detaching themselves, and the ring would’ be destroyed, like all 
the works of Nature which have not in themselves a sufficient 
cause of stability to resist the action of contrary forces. I have 
proved in the third book of the M&caniqne Celeste, that this 

is an atom of sulphurous acid : a second particle of oxygen unites so as to 
produce an atom of sulphuric ac d; — the one particle of sulphur and the one 
of oxygen are combined with greater force than the out of sulphur and die 
two of oxygen in the atom of sulphuric acid. He extends the same prin- 
ciples to bodies which unite 1 and 3, 1 and 4, and l and 5. ^ He instances 
the different eeppounds of azote and oxygen in nitrous acids and nitrous 
gases ; and so on, to the union ci oxygen to the different metals. 'These 
principles being once developed, it is easy to conceive the pH&jr of affinities, 
and the phaend$$bna which are produced dtfring the chemical action of 
Jodies cm each other, This part of the doctrine has been demonstrated^-- 
means of diagrams and numbers, 8 zc. It is extraordinary that this vajp** 
part of the system should be passed over in silence by those Who 1 
gaged themselves on the subject of definite 
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property can only be rendered complete by a rapid motion of 
rotation of the ring in its own plane* uml round its $wn centre* 
which i$ not very distant from that of Saturn. 1 have al m 
shown, that the section of the ring by a plane perpendicular to 
itself passing through its centre is an ellipsis, elongated towards 
this point. ^ •*' * 

The second principle relates to the suspension of the ring; 
... ;'^M]|id'the‘hody of Saturn. A h^ltp^/Sphere, and generally a 
hollow ellipsoid, whose interior aiftd exterior surfaces are similar 
and cdBfeentric, would be in eqnilibrio round Saturn, whatever 
Slight the point of concavity occupied by the centre of the 
planet ; but this equilibrium would be indifferent, that is, being 
acted upon, it would neither tend to take its primitive state again* 
nor to remove away ; — the slightest cause, such as the action of 
a satellite, or of a comet, would therefore be sufficient to preci- 
pitate the ellipsoid on the planet. The indifferent equilibrium 
which takes place for a hollow sphere enveloping Saturn, would 
not exist for a circular zone, surrounding this planet. I have 
shown in the above cited book of the Mtcanique Celeste , that 
if the two centres of the circular l ing, and the planet, do not co- 
incide, they will then repel, and the ring will end by being pre- 
cipitated cm Saturn. The same thing would take place What- 
ever might be the constitution of the ring,jf it were without any 
motion of rotation : hut if we conceive that it is jiot, similar m 
all its parts, and so constituted that its centre of gravity does 
not coincide with that of its figure ;— if moreover we suppose it 
tc be endowed with a rapid motion of rotation in its plane, then 
its centre of gravity would turn round the centre of Saturn, and 
gravitate towards this point like a satellite, with this difference, 
that it might move in the- interior of the planet : it would then 
have a permanent state of motion. Thus, the two properties I 
have mentioned, concur in showing that the ring turns in its 
plane, on itself, and with rapidity. The duration of this rotation 
ought to be nearly that of the revolution of a satellite moving 
round Saturn at the distance of the ring itself; and this dura- 
tion is about ten hours and a half. Dr.llerschel has confirmed 
this result by his observations; but how are we to reconcile these 
facts, and the theory, with the observations of M. Schroter, in 
which, points of the ring, more luminous than others, have ap- 
peared stationary for a long time ? I believe' we may account for 
'this in the following manner. W.- 

Satum^s ring is composed of several concentric rings ; with 
rood telescopes two may be perceived very distij^tly ; blit irta*- 
Iftation coUWods these into one, in bad telescopes. It is very 
of these tings is itself formed of several rings, 
'm that Satoiia!s riiig may be considered as an assemblage of 
-i ; - . ' several 
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several different coneentricrings. Suchw<mldbe thC;Whg|j|cf 
the ^ t fee satel 1 i tcis ,?pj| ^ipi ter, if- 'eacdb 
manent light in it#, path ; the partial rings nmst belike these 
orbs, differently tndined to the equator of the planet: and then, 
their inclinations, and the positions of their nodes, changing ia 
periods of greater or less tiffie* embracing several years^ t^r 
centres must in like 10 aim# oscillate round that of Saturn f ell 
this would cause the apparent figure of the whole of time rings 
to vary. Their motion o&rdtation would not change this %iird 
sensibly, since it only replaces one luminous part 
tuatedin the same plane. It is very probable that #i4ph«erio- 
menu observed by M. Schroter are caused by vartatluns of thi* 
kind. But if a point, more or less luminous than the others, be 
adherent to the surface of one of the partial rings, this point 
ought to move as rapidly as the ring, and appear to chaftge it# 
position in a few hours. We may suppose with great probability 
that it is a point of this kind that Dr. Herschel has observed* 

I request observers furnished with good telescopes to notice the 
appearances of the ring of Saturn with this v iew. The variety 
of these appearances were a great plague to mathematicians and 
astronomers before Huvgens had found out the cause : the ring 
was first seen by Galliieo in the form of two small bodies adhering 
to the globe of Saturn ; and Descartes, who unfortunately wished 
to explain all things wfth his principles of philosophy, attributed* 
in the third part of his work, the stationary state of these pre*> 
tended satellites, to Saturn’s presenting always the same aide to 
the centre of his vortex. We now kipw that this state is con- 
trary to the law of universal gravitation ; which is a sufficient 
reason for rejecting the explanation given by Descartes, even 
although we do not know the precise cause of these appearances. 

I do not consider the immobility of the ring as less contrary tc 
this great law cf Nature ; and Ido not doubt but that future 
observations, made with the view J have just pointed out, will 
conSrm the results of the theory, and the observations of Dr. 
Herschel. 


LX1X. An easy , simple , and infallible Method lo force every 
Fruit-Tree lo blossom and to bear Fruit. Translated frqm 
the German of the Rev . George Charles Lkwis Hempel 
(Secretary to the Pomological Society of Alimbureh in 
Saxony) by George Henry Noehden,LL. 1 ).RL*S^cA 

In my garly I saw my father, who was fpnd pome 
and skilled in 1§£& science, cutting a i^g on 


From Transactions of the London Horticflfenrid BoCjcty 


trees. 
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trees, which already were in blossom, for the purpose of pro- 
dutfitogb by tfiat ittewis, larger fruft than usual v %i$ was not 
bis own inveiitt^ recollect, derived from a 

French journal, Tfety years ago, when I was a bof; ! practised 
this operation, in imitation of hira, and thereby obtained larger 
pears and plums. In repeating tnis operation of ringing the 
branches^ which I did merely fe*^li|f%urpose of getting larger 
fruit, I observed that the branches"^ ojSerated trpon always bore 
the next year. By this reiterated appearance 1 was led to the 
idfta, fftat perhaps this mode of ringing the bark might he a 
means of compelling every unpTo<luctive branch to yield fruit. 
With f hfe ^iew, I cut rings upon a considerable number of 
branches, Which as yet showed no blossom ; and found by re- 
peating the experiment the truth of my supposition indisputably 
confirmed by experience. 

The application of this experiment, whereby upon every bough 
or branch fruit may artificially be produced, is very simple and 
easy, and the mode of proceeding as follows. 

With a sharp knife make a cut in the bark of the branch 
which you mean to force to bear, and not far from the place 
where it ^connected with the stem, or, if it be a small branch, 
to where it 13 joined to the larger bough ; tfe cut is 
the branch, or to encircle it, and to penetrate to the 
ifc quarter of an inch from this cut, you make a second 
ctst, like the first, round the branch, so that,*by both encircling 
the branch, you have marked a ring upon the branch, a quarter 
of an inch broad, between the two cut*. The hark between 
these two cuts you take clean awav with a knife, down to the 
wood, removing even the fine inner bark, which immediately lies 
upon the wood ; so that no connexion whatever remains between 
the two pfuts of the bark, hut the bare and naked wood appears 
white and smooth. But this bark-ring, which is to compel the tree 
to beer, must be made at the right time, that is, when in alt 
nature the buds 7 are strongly swelling or are breaking out into 
blossom. In the same year a callus is formed at the edges of 
the ring, on both sides, and the connexion of the hark, that bad 
been interrupted, is restored again without any detriment to the 
tree,-or the branch; operated upon, in w hich the artificial wound 
toon again grows over. 

By this simple though artificial means of forcing every fruits 
trfee, with certainty, to bear, you obtain the following impottant 
advantages: “■ 

1. You may compel every young tree of ,w)iich you do not 
know the sort, to show its fruit, and decide sooner, whether, 
being of a good quality, lt may remain in its state, or re? 

' 2t TCu 
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certainty, get fr^it of ey^j|po4 
ip^tp pf which you wish tp see the piqduce, in : '^h^ ; ,r i 

3, ^his jppjSbpd may probably serve 
<be quantity of fruit in the country. 4, ,'f' : 

•, The branches so operated ^pon are bung full of fruit^ wibile 
the others that are not ringed, often have nothing, or very little 
on them* * This effect in eftsyto be explained fromthetheory 
of the motion of the sap. jjror, when the sap m oves slowly ma 
tree, it produces fruif-buds, which is the case in old when 

it moves vigorously, the tree forms wood, or runs iato shoots, as 
happens with young trees. 

Though I arrived at this discovery myself, in consei^^nce pi 
trying the same process with a different view, namely to grease 
only the size of the fruit, but not to force barren branches, ,:ihpt 
were only furnished with leaf-buds, to bear, this latter application 
being before quite tmkirown to me; I will on that account by 
no means give myself out for the first inventor of tbi? qperatipn; 
but I was ignorant of the effects to be produced by this method, 
and only discovered them by repeated experiments of my owp, 
which I made for the promotion of pomology. Frequent e*r 
perienec of the completest success has confirmed the ^ 

my observations. Nor do I think that this method |s genially 
known ; at least, to all those to whom I showed the experiment, 
the effect produced appeared new and surprising- At allevefttfc, 
that method, suppbsiug it even to be an invention of older daf% 
has, as far as I know, not yet been fully described by auy one, 
and published in print. 

LXX- Oji the Resistance of Solids; with Tables of the specific 
Cohesion and the cohesive Force of Bodies. By Afr- Thomas 
Tredgold*. 

Definitions, & f c. 

1- CoriESTON, or attraction of cohesion +, is that force by 
means of which the particles of bodies are held together- 
When the particles of a body cohere so slightly that they are 
easily moved among one another, in every di rec ^ 0l b by a very 
small force, the body is palled a fluid . 

* Communicated by the Author. 

f Qf the nature of attraction of cohesion, nothing is known j but the ph®- 
aoznena prove the existence of that property of bodies to which the name is 
applied. It is known that the parts of bodies do cohere, and that* when Ac- 
cidental circumstances are excluded, a determinate force Will s^phrate them $ 
and this force given, the theory of ;t^Jre.Skt.l^e; damti consist?! 
in nothing mom than applying the . prindpl^ 
the power which will destroy that cohesion, when tha dh 
and the position and magnitude of the body, are given. . 

Whel 
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When the partMesof a body can bfe movedorily in a very small 
degree, without destroying thei r cohesion, the body is called a solid* 
2- Th% absolute Bohesion of solids is measured by the force 
nic&saary to pull them asunder. Thus, if a rod of ikin be 

E nided in a vertical direction, and weights be attaelred to its 
wer extremity till the rod breaks, the whole weight attached 
to the at the time of fracture, vyould be the measure of its 
cohesive force, or absolute cohesion. * ' 

8. Th&particles of solid bodies, in their natural state, are 
tit ranged in such a manner that they are in equilibrio in re- 
spect to* tbs forces which operate on them. Therefore, when 
any new force is applied, it is evident that the equilibrium will 
be destroyed, and that the particles will move among themselves 
till it be restore# 

When the new force is applied to pulf the body asunder, the 
body becomes longer in the direction oT;the force ; which is 
called the extension ; and its area at right angles to the direc- 
tion of the force contracts. 

When the force is applied to compress the body* it becomes 
shorter in the direction of the force, which is chllbd'' thG'‘'C’Cff2- 
presSwn; Sjpd the area of its section, at right angles to the force, 
eitpabdr*^^''-’ 

|n eitSer case, a part of the heat, or any other fluid, that oc- 
cupied the pores or interstices of the body, before the new force 
Was made to act upon it, will be expellgd f . 

4. The depth of a beam, or bar, is the dimension in the di- 
rection of the pressure. 

Thamomena, 

5. All bodies, as far as experience reaches, are extended or 
compressed by an adequate force. 

The extensibility of the most brittle bodies may be rendered 
sensible by forming them into thin plates. Plates of glass bend 
considerably when they are only supported at the ends; and this 
bending could not take place unless the body were both com- 
pressible and extensible. Marriotte succeeded in extending spine 

* • lb e resistance to compression does not arise From any rephMve power 
m the particles of bodies ; indeed, we have apt any facts to prove thatithe 
particles of any class of bodies actually repel each other as, whenever a 
body is forced into a less space than it occupies in its natural state, one of 
its constituents, at least, is always expelled; and is&ffcstored by a species of 
capillary attraction, as soon as the external force is removed. 

+ The disengagement of heat in experiments on thedjpK&t cohesion of 
bodies, hppom'S ^ have been first noticed by Perrcm^ fi^bis experiments 
. Mr* Barlow has lately observed the same pheno- 
mena 4n to the large size ex- 

perimented upon — (Ann. of Phil. x. 311) — as it is obviqii# thht the quantity 
nf heat disengaged mustbepioportional to the magnitude of the body. 

canes 
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cane| of' gkm,iB fhe direction of their lengthy whidi returned 
cuiginal length when the weight was removed*. 

0, Thb extenakn or compression of homogeneous bodies k 
directly proportional to the force which occasions it f at least in 
the first degrees of extension or compression. | „ 

Thus, if a wire of any metal be extended If* 10th of an inch 
toy a weight of 100 pounds, it would be extended 2-lQths by a 
weight of 200 pounds ; 3-10ths by 300 pounds* &c.f ; also* 
if a body be compressed 1 - 10th of an inch by 100|ftmxid% ii 
would be compressed 2- lOths by 200 pounds, &e. ' '^4 : 

7. In the first degrees of extension or compression, all homo* 
geneous bodies are extended and compressed in an equaid^gree 
bv equal forces. That is, if a Force of 1000 pounck#ould ex-* 
tend a body I -10th of its natural length, it would be compressed 
1-1 0th of its nattiM' length by the same force. 

It is justly observed by a late writer on this subject, that "so 
far as this doctriui has been investigated by experiments, its 
general truth has been amply confirmed ; the slight deviations 
from the exact proportion, winch have been discovered in some 
substances, being far too unimportant to constitute an exception, 
and merely tending to show that these substances cannot have 
been perfectly homogeneous, in the sense here attributed *0 the * 
word In making experiments on the extension and com- 
pression of bodies, the tipes of action have not often been at- 
tended to with a sufficiip|. degree of accuracy. It is well known 
that a certain time mtw^elapse before the weight produces its 
lull effect upon the body, particularly when the weight is consi- 
derable ; and from a few experiments of my own, I am inclined 
to think, that were the weight suffered to produce its full effect 
at each operation, we should find the extension exactly propor- 
tional to the force, even to the time of fracture, and it is most 
probable that the same observation will apply to compression. 

8. When a bar or beam is fixed at one end, in a horizontal 
position, and a sufficient weight suspended at the other end, the 
bar will break at the point Sf support; and the following phe- 
nomena will take place. 

9* The bar will bend, and the bending vvill be proportioned to 
the extensibility of the material. 

10. The upper side of the bar will be extended, and the lower 

* Traitf du Mouvement cks Eatix , Sect. v. Discours ii 

+ Some experiments of this kind were made by Emerson,— Mecha&ks, 
Prop. 76. Ed. 1773 . Beraouilli has attempted to demonstrate that the 
compression cannot be proportional to the force ; but his reasoning applies 
to extmme cas^ s otdy ; and the resijiiof flie solitary experiment he mad% 
is completely different froni those of every other Writer that I have ^consulted# 
See Ms paper inth&Mcm. dc fAcad. de* Sekft. Ta>n#^ 

t Si^phmicnt to Britannic*, ait. Bridge, p* 4^7% IB 17- t ^ 

.life 
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tide compressed; but a horizontal stratum of partied, at or 
Bear the middle of the depth* will neither be extended nor com* 
pressed. Hence the line representing this stratum* hi the stofc*- 
tkm of the bar, is called the neutral line . 

1 1 • The extension and compression of any part of tbd section 
ie proportional to its distance from the neutral line. 

The quantity of extension and compression, and the position 
of the neutral line, ma) he observed in some soft woods, with a 
considerable degree of accuracy, by drawing kvio veitical lines, 
very tteaT'Jip each other, against one of the vertical sides of the 
bar at the place of fracture, before the weight is applied. 

Sometimes the paits that have been extended mav be distin- 
guished fepfrn those which have been compressed by the fractuie, 
and in fibrous substances, by stopping the descent of the Oiu be- 
fore the ffactuie is completed, the position of the m utral line may 
he observed. The last is the best method. 

Dn Hamel made some experiments or bars of willow, with the 
view of determining the position of the neutrai 1 Hue, by cutting 
the bars to different depths, with a «ayv, on the compiessed side*, 
$*ut this method is not susceptible of much a crumby. 

12. From roam observations, I have found that when the sec- 

tion j* rectangular or circular, the neutial line passes through the 
centre <jf gravity of the section, oi extiemely near it. Or, more 
generally, that when the neutral lire divides the section into two 
parts, that are equal and similai, it through its centre of 

gravity -and that in triangular sectioi|P«$ie distance of the centre 
of gravity from the veitex is about seven-tenths of the height. 
On the transverse Strength of Buimsivhen tin neutral Une di~ 

tides the Section into tu o Pints that an equal and similar . 

13. Prop . To determine the sauigth ot a beam fixed at one 
end to support a weight suspended at the cither eiut. 

Let ABC represent the beam; vv litre C is the point of sup- 



port, BC the pUro* of fracture, and 
hue. 




Then, 


* Transport du Bois, p. 419. 
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W jW$lt ad with the 

will be 4he centre of motion. Now it is evident, that when the 
weight at' A caw?ses the beam to move round the centre D, the 
upper side at B will be extended and the lower side at C eom- 
presscd (art, 10) ; and the strain on any part above or below 
the neutral line will be directly as its distance from that line; 
and the extension or compression will be as the strain (arts. 6 
and 11). . ; 

Also, as the "compressed part is the fulcrum wb|sh supports 
the lever till the extended part is torn asunder; ^nd b^ies are ex- 
tended and compressed in equal degrees by equ^ forced (if t. 7) ; 
therefore, the neutral line must divide the section int%tWo equal 
and similar parts, because the forces on each side of the neutral 
line must be equal * 

Put l = the length of the beam AD ; ^ 

a =- the * distance of the neutral line from the upper side j 
y = the breadth of the beam ; 
f = the cohesive force of an unit of the area ; 
yi = a variable part of the section of fracture ; 
and x = jts distance from the neutral line. 

Then the force of any variable part of the section is as its di- 
stance from the neutral line, or a : x : : f : — : and as its area 

yx ; hence, its whole force is = ~ — ■ which being multiplied 

fyx^x 

by its distance from the centre of motion, gives = the 

Httxion of the force exerted by the part of the beam above the® 
neutral line. But the forces on each side of the neutral line are 
equal ; therefore, in the case of equilibrium, we have 

Fluent of = /W$ or flu. = W. 

* Most of the writers on the strength of materials have considered the 
point of support C, as the fulcrum to the extending forces, hut the support 
is a fulcrum only in respect to ifttforcc at E:— this mistah# arises from the 
absurd method of demonstrating the properties of the leyer, byiuupposing 
it to be an inflexible line ; had the properties of the lever %ep; sought for 
in the lever itself, this couldneyer have happened. f : s 

In the natural order of selenite, the resistance of beams should occupy 
the place that is now assigned to the doctrine of the lever, as its properties 
are merely so many corollaries which naturally flow from propositions in the 
doctrine of the resistance of beams. For the strains excited in a beam may 
be investigated directly by m&ans of the properties of the parallelogram of 
forces, without ^referriDgat all to those of the lever; and the properties of 
a beam considered as a lever, may be deduced fram thO strains excited in 
the beam, which spears # be the only legitimate nu«>4 • of demonstrating: 
itspn^^m.:'yS^pi^. €d^ejtfry, p. b67it Sipp&^lincyelo. Brit. M ed. 
1B1 1 or New 

m sbl 'bee, 1817. V 14. When 
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14* When the beam is rectangular, and its depth 


rf; 


a « and 'makii^^ have f v , 

fluent which is and when a? * , it become* > = 

W sa the transverse *|ieogth of the beam. 

< 15. When a beam is supported at both ends, its strength to 
bear a weight in the: huddle of its length, is to that of a beam 
of the aanmJength, supported at one end, as 4 is to l. Hence 

— the (Strength of a beam supported at both ends. 

' 16. Wfi|#the is square, and the force acts in the di- 
rection of iti diagonal BC; EF will be B 

the neutral line, 3P = a, and EF=2a. 

Also, by sim. trians. a: a — x : :2a : 

2{a— jc)=y. 

Therefore = «±g£>' 

4a /a Ti,' s - ■ 

and, when x = u, the fluent is —■ , or, 

because 2 asrfs; the diagonal; ^77 = 

W= the ftrengtli of the beam supported at one end. 

And whin h beam of the same length is supported at both ends, 

W® the strength of the beam. 

17- When the beam is a cylinder, and its radius »rjttssfy 
gpuid, by the property of the circle, ?/ = 2 a/ (»•*—.**). 

Therefore — — . a nrl its fluent when 

/a It 



x^r 9 and p ==3*14 1 *=5, &c. 


f p r3 
~4 i 


= W = the strength of a 


cylinder supported at one end; or, =W = the strength sup- 
ported at both ends. 

18. the preceding examples appears, that when the 

length ahd the areas of the sections are the same, the transverse 
strengths the beams Will be nearly in the following propor- 
tion 5 viz* ^ 

The 9tQBf|gth of w square beam beinglmity, or . . 1*000 

The strength of the same beam when the force is 1 0*7071 

ih^-e direction of the diagonal, v$tT be4 ^ * •* j 

And that of a cylinder . ♦ . . *> ^ # 0*846 

It is not, however, to be expected that these proportions will 
perfectly agree With experiments, unless' the material be homo- 
geneous* For thfe,reason, ;#mbet is veir unfit for tfo^^ 
of making Cxperiipii^ pur! mechanical 0**^- 


. iMfcSfiSk, 
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* a compressed in the direction of its length, the 

deflexion is always in the direction of the diagonal* when the 
section is nearly square ; this has been shown by the experiments 
of Girard* Lamandd, and Namr;i and it is only a modi^eatioii 
of the transverse strain, which con^rms. the general principles of 
the theory, and at the 8snie time shows ghat a cylinder is the 
best form tor an insulated post % • / y/ Hi 

19. When the neutral line divides th'^fl^hjn^t^' paits^ 
that are neither equal nor similar ; assume the distances of the 
upper and lower sides of the beam from the neutral 1ine> and 
find the force exerted on each side of the neuttal tine by art. 13. 
Make those forces equal to each other, and from this .equation 
the distance of the neutral line from the upper jrtde nfiay be ob- 
tained ; which being substituted for the assumed di^tahce in the 
expression for the fivfce of the part above the neutral line* wilt 
give half the streij|toof the beam. 

In this manner the rule for the strength of a triangular beam 
has been found, which is inserted in the Philosophical Magazine, 
vol. xlvii. p. 22.+ 

20. As tiH cohesion of their parts not only serves to charac- 
terize different substances, but also to determine their relative 


value in the various uses to which they may he impropriated ; I 
have endeavoured to collect from various sources, €he best experi- 
ments on this important subject; and to present them in the 
form which appeared to me best adapted to render them capable 
of universal application. 

For this purpose they are reduced to a common standard, from* 
which, by a simple operation, they may be reduced to any kind 
of weights or measures. 

I have adopted plate glass as a standard, because it is a sub- 
stance tolerably uniform in its nature, its defects may be readily 
perceived, and it is not used where its strength need be calcu- 
lated; and therefore, the strengths of different kinds of It will 
not be required. The experiments were made on the transverse 
strength, and the direct cohesion was calculated by art. 14. The 
pieces were loaded by letting sand run slowly into the scale till 
they broke. The result| 4 yere regular, and the highest was taken." 

• This remark extends only to the form of the section. 

+ The rule for the resistance to crushing (Phil. Mag. xlvii. 22) was an 
attempt to apply the principles which M.de Prony has used in his invests 
gationof the push of the earth against retaining walls to the resistance to 
crushing-r-neglecting the effect of the cohesion in determining the angle of 
fracture. Since that time J have found that the angle of frac?ture wift vary 
with the cohesion f therelorteasy rule where It is m^lectcd can'only he a 
rude It may not belmproperh^ tirtttin M, flte 

Prony. s investigation of the push of the iarth, el4u&& h 

omitted ; viz. the Motion against the back 

effect of this friction may readily be 866# from the result* of Cob Paafey*a 
experiments*. ” Course of Military Instruction*’’ 563. 

D d % Experi- 
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Experiments on the direct cohesion of bodies Tequirfe td be 
made with much care, in order to obtain correct results, parti- 
cularly when they ere brittle ; and it is also very probable that 
the strength of bodies, to resist being torn asunder, is not ex- 
actly as their areas* For if the cohesion be as the area, it does 
not follow that the strain excited by a force tending to pull the 
body asunder shouldb^in the same proportion. Indeed, Count 
Rumford’s experiments led him to conclude that the strength is 
hot in the : simple proportion of the area*, and Perronet found 
that When a baf of iron was strained in the direction of its 
length, a very slight incision made with a file on one side, some- 
times reduced its strength more than one-half ; which could not 
have been the case had the strain been equally diffused over the 
section f. 

Hence I conclude, that the length being laken so that the de- 
flexion % does not sensibly affect the result, the cohesion calcu- 
lated from the transverse strength, is as near or nearer the real 
cohesion than that obtained by pulling the body asunder. 

Morveau very justly observes that the maximum cohesion of 
the metals ought not to enter into the calculations of the artist 
who employs them, as it is known that accidental imperfections 
always accelerate the rupture in a greater or less degree, and 
render it neewsary to augment their dimensions ; but it is not 
less true that their proportional tenacity being known, it woukl 
assist the artist in his choice, and furnish the valuable means of 
ascertaining the degree of purity, and the qualities which are 
"imparted to them iu the course of their manufacture §. 

It will be seen from the following Tables, that the cohesive 
force of metals is much increased by wire- drawing, rolling, and 
hammering; and that the strength of woods of the same kind 
is extremely variable, depending on the nature of the soil, the 
situation, and the climate where they are grown. 

A complete table ought to exhibit the limits of these variations, 
tad might be made to contain much useful information for the 
planter and landed proprietor, — but not till experimentalists - 
give better descriptions of the specimens they try, than they have 
hitherto done. 

In |he following tables the specific cohesion of plate glass is 
denoted by unity; and. 

The cohesive force of a square inch is ,9420 pounds avoirdup* 

4 m of a sqit. millimetre is 6*62 kilogram, nearly. 

' • • * • . ' of 25 stjd, centim. is 10543 -625 kilograms. 

Y- . « of atifipoxe ponce is $ 906* 26 Paris pounds. 

Hence the specific ^ohesioir of a substance multiplied by one 
of these numberswillgive thd; cohesion in the corresponding 
weights and measures. Y^V' " ' 


• Phil- Mag. x. 51. f GEuvres de Gauthey, ii. 150. 

J Chi the effect of the deflexion, see Phil* Mag* xlvi. 101* 

! itm' Cte Chimie, lxxi. 190. 
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TABLES OF THE COHESIVE FORCE OF SOUP BODIES. 
TABLE I.-* METALS. 

(h) and (t) mark the highest and lovttt result which Muschenbroek ob- 
tained frqm each kind of iron* , 


Metals. 


Steel. 
Razor temper. 


Soft 


15-027 

12-739 


Iron. 

Wire 

German bar, mark ) 

BR (h) $ 

Swedish bar (A) .... 
German bar, mark ? 

LW s 

Wire . 

Bar ........... 

Uege bar (/i) ... 
Spanish bar .... 

Bar 


Bar . . . . « . 

Oosement bar (/i) 

Cable 

German bar, mark \ 

L (0 ...J 

German bar, common I 
Swedish bar, \ 
Oosement bar J ' ' 
Bar ot best quality • 
Liege bar ( l ) . . . . . 
German bar, mark? 
BR (I). > 

Bar* 

Bar of good quality 

Cable 

Bar, fine-grained . . . 

— medium fineness 
——coarse-grained 


Cast Iron. 

French . 

German . ....... 

French, soft .... 

English ...... . . 

French ........ 

English, soft . . . . 


-go 

o 


2-004 
9-880 
9*445 
9-1 19 

#H)8 
8 ‘964 
8-794 
8*685 
8-581 

8-492 
8* 142 
7-752 

7-382 

7-339 

7*296 

7-006 

6-621 

6-514 

6-480 

5-839 

5-787 

5*306 

3-618 

2*172 


f|s 

1 

4» S 

.► g. » 

a * £ 

*£ a j. 

«u .fl 
V o 


,# i: ■ # ' . 

Authority. 


150.000 

120.0001 

113,077 

93,069| 

88,972| 

85,900' 

85,797 

84.443 

82'8S9j 

81,901 

80,833 

80,000 

76,697 

73,024 

69,538 

69,133 

68,728 

66,0001 

62,369 

61,361 

61,041 

55,000 

54,513 

49,982 

34,081 

20,460 



7-470 

7-250 

6-754 

5-520 

5-412 

4*540 

4-334 


70,367 

68,295 

63,622| 

52p00| 

50,981 
42,i 
40 ,8 24 1 


clo.Brit. 
art. Strength. 


Sickingen, Ann . de Chimie nv. 9. 
[Muschenb. Int. ad PhU.Nat.i.42G. 
Idem. 

Idem. 

Buffon , CE uvres deGauthey ,i 
Emerson, Mechanics, 11 5.- 
Muschenb. Int. ad Phil. Nat. i. 426. 
Idem. 

Soufflot .Roudelet's L'ArtdeBitir, 
' iv. 500, • 

Edin. Encycldfe|rt/ Brwfcf, 544. 
Muschenb. hifrlaftPhil Nat. i.426. 
Annals of Phil. Vii. 320. 

Muscheub.Iutr.adPhil |ftat. 1.426* 
Idem. : .y , 

Idem. 

|Rumford. Phil. Mag. x. 51. 
Muschenb.Intr.adPhil.Nat..i.426. 

Idem. 

Perropet, <Eu v. deGauthey, ii. 1 54. 
|Rumford, Phil. Mag.x. 51. 

Annals of Phil, x . 3 1 1 . 

Rondelet, L’Art de Bltir,iv, 502. 
Idem. 

[idem. 


+ Kirwan, E!em. Miner, ii. i£5. 

J rm • ■ -1 1^ 


4 


Navier, CEuv. de Gauthey,ii. 150. 
Muschenb.Intr.adPhii Nat. i. 417. 
Rondelet, L^Art de B&iir, iv. 514, 
Banks, Gregory's Meehan., u 129. 

' • Ex,:i. '• 

L’Ecole desPonts, Ac. Gant, ii.150. 
Gan they, <Euvre*.«. 150. 

Banks, Greg. Mech. L 128. Ex.iii. 


* This is the mean result of thirty-three experiments. > ? > 

$ Calculated from experiments on the transverse strength, by arts, Hand 15. 
§ Yielded to the file without difficulty. * 

* Dd 3 
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TABLE I — (continued ) 


Mnli 

£.§« 

ill 

fif 

J-f 

II 


- Authority. 

Cas j t IaoM* 
French gray . . . . : 
Gray, of Cniaot, 7 
• 2d fusion^. | | 
Gray, of 0fw*ot,;f 

1 st fusion t v?m 

.:irp flf 

lo,G8C 



Rondelet, L’Artde B&tir, iv.5l4; 
Ramus, Gauthey, ii. 150, 

Rain ns, Gam hey, ib. j 

Copper. 
Wire • 

6 606 

61,228 

22,570 

20,272 

. • ' 


Sickingen, Ann.de Chimie, xxv. 9. 

Cast, Barbary > . 

•, Japan v. . . . . 

2-S98 

msn 

8*182 

8*726 

8f 

Muschenb. Imr. ad Phil Nat. i,4l7. 
Idem. 

Platinum, 
Wire 

5*995 

56,473 

52,987 

20*847 

n 

Morveau, Ann de Chimie, ax v. 8, 

Wire .... ...... 

5*625 

Sickingen, Ann. de Chim. xxv. 9. 

Silver,, 

Wire. . .... „ . . , , . 

Cut 

4-090 

4-342 

38,257 

40,902 

■ 

R 


Gold. ; 

Wire. ....... ^ 

Cm* 4£j| 

;; 

3*279 

42-171 

30,888 

20,450 

1,9*238 

6) 

Sickingen, Ann. de Chim. xjlv, 9* 
Muschenb Intr. ^dPhjl.Nat i.4i7. 

Tjn. ' 

Wire.:.,*...... 

Cast, English block 

, idem , ^L 

— , Banoa fifV' 
, Malacca . . . 

0*7568 
0*706 
Q-565 
0*3906 
0*342 i 

7,129 
6,650 
! 5,322 
3,679 
v 3,21 J 



Morveau, Ann.de Chim lxxi. 194. 
Muschenb. Intr. ad Phil Nat. i.4 17. 

idem. 

Idem. 

Idem. 

Bismuth 

Cast . 

0*345 

3,250 

9*810") 

7 II 

Muschenb Intr. ad Phil Nat.i.417. 


0*3193 

3,008 

9- 92b J 

Idem. i. 454. 5 



Zinc. 

Wire 

2*394 

22,551 

J 


Morveau, Ann de Chim lxxi, 194. 

Paten? sheet . f , . 
Cast, Goslar, from 

• '■ 

1*762 

0*3118 

0*2855 

16,616 

2.937 

2,689 

7*215^ 

6f 

By my trial. 

Muschenb. Tntr.ad Phil. Nat, i. 417- 

Lead. 

Milled .. .. 

Wire 

0*353$ 

0-334 

3,328 

3 146 

11-407N 

11*348 


By my trial 

Muschenb. Intr. ^td Phil Nat. i.45$# 

Wire....... .... . 

0-274 

2.581 

11-26* , 

5|| 

Idem. 

Wire .... 

Cast, English 

0^4 

2,547 

685 

11*478) 

Murveap, Ann. de Chim lxxi, 194* 
Muschenb. Intr ad Phil- Nat.i.452. 

Antimony, cast . . 

0 1 1 26 

1*060 

4*500 

«t 

Muschenb Intr ad Phil Nat. 1,417. 


§ In the operation of casting, the Jurface of the iron always becomes > much 
harder, and is more tenacious than tHi internal pares; hence, the strength of a 
smalt specimen is always greater than that of a large one. Those of M. Ramus, 
are unexceptionable in this respect, as the area of the section at the 
^place of fracture was above nine square inches. ^ ; 

When the specific gravity isnot referred to a separate authority* it is to 
, ^.jMHyyt^red that of the specimen of which the cohesive force is given. 
lJSIIHHNii£s: Miner, vol.ii*. H Thomson's Chemistry, vol. i. 


















On the Residence cf Solids . 

TABLE It— ALLOYS.' 

ihiHTfiJl 


Alloy of 


Authority. 


Gold 2 Silver 1 2 

Gold 5 Copper .... 1 5 

Silver 5 Copper .... 1 5 

Silver 4 Tin 1 4 

Brass 4 

Copper .... 10 Tin 1 

Copper . . . . 8 Tin 1 t 

Copper .... fi Tin H 

Copper 4 Tin 1 { 

Copper 2 Tin ] ( 

Copper t Tin 1 ( 

Tin, English, JO Lead 1 ( 

Tin, — r— , 8 l^ead ...... 1 ( 

Tin, — — — , 6 Lead 1 ( 

Tin, , 4 Lead 1 1 

Tin, — — , 2 Lead 1 ( 

Tin, — 1 Lead 1 ( 

Tin, Banea, 10 Antimony .. l 1 

Tin, .8 Antimony . . 1 1 

Tin, — p— , 8 Antimony ..11 

Tin, - — , 4 Antimony . . 1 

Tin, , 2 Antimony . . 1 

Tin, Antimony . . 1 < 

Tin, Bismuth 1 

Tha, 4 Bismuth .... i 

Tin, 2 Bismuth .... 1 

Tin, — — *— , 1 Bismuth.... 1 

Tin, ■ — - — , 1 Bismuth 2 

Tiu, ■ — , 1 Bismuth 4 1 

Tin, , 1 Bismuth JO I 

Tin, — — ,10 Zinc, Indian, 1 

Tin, — — — . 2 Zinc 1 

Tin, — — , 1 Zinc l 

Tin, — , 1 Zinc 2 

Tin, , 1 Zinc 10 < 

Tin, English, 1 Zinc, Coster 1 t 

Tin, — ... ■■ 2 Zinc I 

Tin, , 4 Zinc . ..... 1 

Tin, , 8 Zinc 1 

Tin, , 1 Antimonv . . 1 i 

Tin, , 3 Antimony . . 2 < 

Tin, — — , 4 Antimony . . 1 

Lead, Scotch, 1 Bismuth. ..II 

Lead, , 2 Bismuth . . . 1 

Lead, — ,10 Bismuth • .. 1 < 


M useh. Encyclop.BriL art. 
Mem. [SirenffiA. 

s ! Idem, 

l4%tsb.,Colson, i. 242. 
MnraUntr. ad PhiU Nat. 
Idem™ [i. 428. 

Idem. 

Idem* 

Idem. 

Mem. 

Mnsdi. Intr. ad Phil. Kat. 
Idem. £i. 438* 

Idem. 

Idem. 

Idem. 

Idem* 

7*359 Miwch, Intr. ad Phil, Nat, 
7 W Idem. [i. 442. 

7 22 H Idem. 

7*192 Idem. 

7*105 Idem. < 

7 060 Idem, .v 

7 576 MosH^I»tr*ad Phil. Nat. 
7 613 Idem.’ 1 £L443. 

6 076 Idem, 

8*146 Idem. 

4-58 Warn. , 

9 009 Idfcm, 

9*439 Idem. 

7*286 Musch» Intr. ad Pldl. Nat. 

7-000 Idem, [i. 444. 

7 321 Idem, . 

7 100 Idem. 

7' 130 Idem, 

Musch, Intr, ad Phil. Nat. 
Idem. [i.446. 

Idem, 

Idem. * 

7*000 Vfusch. Intr. ad Phil. Nat, 
Idem. £i. 448. 

Idem. 

1 0*93 1 Musch. Intr. ad Phil. Nat. 

1 1 *0S0 Idem. [i. 454. 

10 827 14cm. 



'Qnth&Rmstancebf Solids. 
Table m.— woods. 


WbCMfc"; 

, $f' 5 .& v r 

, W' ; 


Locust-tree , . . 

J uj ube (Zipphm) 
, Ash (PriWir^ 4 
tied, seasoned . 

*M> • « ♦ • * 

White, seasoned 
Ash .... ... 


Oak 

•S highest result J 

’ 4 years j 

lPr&^jfice,seasoi j.* 1 , 
English, seasoned , ;r 
..... 

French, season.f .{ 
Provence, seasou.||:J 
Provence, season. \ 
young ...*{/ 
Oak, dry ...... 1 

Baltic, seasoned J 
Oak, lowest 

> • »'••• •Ai), 
English, . » . .. 

;***'*^ • * • • + 

French, Unseascw,! 

White AmericA^ \ 
seasoned .. f 
Oak........... 

French, uiiseason, 

Oak 

English + 

DanUic,., j 

'Beech (Fagus ) 
syivatieus) . . $ 
Arbutus, frojjp . . 

Orange (Auran- 

time) 

to. , 

Bay (LaUtus) . 

to. 


III 

"ga 

11 

il : 

#•621 

24,696 

i 022 

2*184 

20,582 


2*003 

16,9:5 


M&±' 



m 

J7,892 

l7*0Oo 

0*812 

1*509 

14,220 

0-CS5 

1 274 

12 000 


mi 

\ 7,820 


1*801 

17,532 


1 -836 

17,300 


l -707 

16,079 


l 539 

14,685 

1*164- 

1 -509 

14,220 

0*38C 

1*481 

13,951 


1*450 

13,659 


1*444 

13,602 

0*828 

1*353 

12,339 

0-771 

\ *274 

12,000 


1*211 

11.412 

0-673 

1*146 

10,800 


1*107 

10,428 


1*085 

10,224 


1*070 

10,136 


1*060 

; 9,985 

1*068 

1*009 

9,504 


1-009 

9,504 

1 

0*960 

9,043 


0*955 

9,000 

0*774 

0*936 

8,620 


0*818 

7,704 


1*880 

17,709 

\ 

1*843 

17,379 

? 

0*814 

7,667 

s 

1*764 

16,616 

1 

1-629 

15,345 

s 

1*547. 

14,572 

l 1 

1085 

10,2^0 

l 1 


Authority. 


Layman, Nich. Journal, xxxv. 54. 
Musch'e'iib. Intr. ad Phil. Nat. i. 41 5. 
Idcin, .. . . i. 414. 

Layman, Nich Journal, xxxv. 54. 
Barlow, Reps’s Cyclop, art .Strength* 
Layman, Nich. Journal, xxxv. 54. 
Muschenb. Ency. Brit , art. Strength* 

F.rner son’s Mechanics, 11 4. Ed. 1773* 
flanks, Gregory’s Meehan, i. 127. 
Muschenb. jtney. Brit., art. Strength. 
Duhainel, Transport du Bois, p. 212. 
Idem, ... .. 434, 

Layman, Nich. Jour. xxxv. 54. 
Kcndelet, L’Art de Bifir, iv. 65. 

Du ham el, Trans. du Bois, 2 13. 

Idem, .. .. 423, 


Idem, 


230. 


Muller, Pract. Fortification, 76. 
Layman, Nich. Jour. 

Banks, Gregory’s M^Vfe'27. 
Belidor, Scieti. des IngC*n8 1 9. Ed.18 13. 
Beaufoy, Ann. PhiLix. 286. Ex. No. 4. 
Belidor, Scien. des Ing. 32 L Ed. 181 3. 
BuBon, Men), de l’Acad. Paris, 1741, 

Layman, Nich. Jour. xxxv. 54. ^29* 

Barlow, Rees’s Cyclo. art. Strength. 
Bufibn§, Mem. de I’Acad. Paris, 1741, 
.. [323. 

Barlow, Rees’s Cyclop; art. Strength, 
Beaufoy, Ann. of Phil, ix.297. Efc.10 
idem, .. ... 233. Ex. 19* 

Muschenb. Intro, ad Phil. Nat. 1 * 415. 


Idem, 

idem. 

Idem. 


414. 


• hrowp j. and it was hard and large-veined. ...... 

. f This specimen lay six months in water after it was cut, and was afterwards 
dried. When the trial was made it had been cat four years. 

J| Middle-aged timber, fine- veined, light and pliant. 

§ To find the distance between the supports, in Buffon’s experiments, I de- 
ducted one-twelfth of the length of the piec#accordingto the notice he has given 
in the beginning of his memoir $ the two results given are the highest and lowest 
the eight-feet lengths* ; 

* TABLE 
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TABLE III — (continued.) 


j 


3«$ 

1 * a c 

off. 


Woods. 

o p % 

s,!* 1 

§ “ 

III 

tu 

|a 

CC g 

Authority. 

Tcak (lectona 





eiandis). 

. 




Java, seasoned. . { 
Pegu, seasoned, 

1 50© 

14,220 

0 697 

Lawman, Kich Joum, xxxv* 54. 

1 400 

1 3,194 

0 b!9 

Idem. 

3VH lab ir, seasoned J 

l o9> 

* ?,140 

0 6S8 

idem. lh 

Alder (Bet Alrmsj 

4 . 50b ! 

14,l8i> 


Muschenb. Intr. ad Phil. Nat i. 414, 

JV1 ulbeiry(Morus) 

1 402 

! S0j4 

\ 

Idem. 


1-221 

11 501 

5 

Elm (Ulmuv) . 

1 4J2 

13, *89 


Tdem. 

Firs (Pilin',). 
Pitch pine, .. . | 


13 176 


f aynrm, Nirh. Joum. xxxv, 54. 

Fir . . .. 

l 580 

1 3,000 


Bail >w, Rt eOs Cyclop, art. Strength, 

Fa (strongest) . \ 

1 >18 

1 2 420 


f anks Cuegory's Mech i 127. 

Pitch p ne, . . £ 

1‘284 

12,096 


Rt Rufov, Ann. of Phil, nc, 304, 

Pine (Pm du 1 
Nord), .. 1 f 

1-264 

11,913 


Duliamel, Transport du Boia, 460* 

Lauh (Pmus J 
Lanx), ... +$ 

1 177 

11,093 

0-636 

By mv trials f 

Fir, strong red, . \ 

1 172 

1 1,0 *0 


Muller, Pract Fortification, 76* 

Fir, Momcl, season £ 

1 1 >4 

10 87b 


By my tnal 

F/r, Russian... *i 

1 Of’ 

10 00*5 

0 459 

Lavman, Nich. Joum. xxxv. 54. 

Tir ... 

1 OM 

lOpjO 

9,792 


Barlow, Rees’s Cyclop, art. Strength.. 
Ide m . 

Fir .... ^ | 

1 0 j© 


Fir, Riga J 

Fir, Amei ican . ; 

0 01 3 

9 072 


Btaufoy, 4nn of Phil ix. 290,291* 

0 ©42 

8,8^4 

O 416 

1 aymau, Nith Joum. xxxv. 54. 

Fir 

0*000 

8, > 0 ( 


vlusi honb Intr. ad Phil. Nat, 1. 414* 

— , yellow deal j 

0 900 

8,478 

0 472 

1 ay man, Nich. Journ. xx* cv„ 54. 

Til, weakest . j 

0 859 

8,280 


Banks, Giegory’s i. 137. 

Fateh, Siotch, "1 
seasoned . J, J 

0 807 

7,888 

0 496 

Layman, Nich. Journ xxxv. 54. 

Pitch pine ... . 

0 830 

7,818 


Muschenb Intro, ad Phil. Nat. j. 414. 

Farch, Scotch, > 

\erydry, S 

0 745 

7,020 

0 470 

By my trial, \ery young wood, the la- 


O,b00 

1 

0 550 

teial Cohesion between the annual 
i mgs was J 7b0 lbs per inch superb* 

Fir, Scotch (P \ 
sylve«tris) J J 
Fir, white deal . . J 

0 711 

By thy trials, it was Masoned, 

0 455 

Z>*» 

£> 
o o 

( 49b 

Bs my tmls, very di v. 

Sisaor, of Bengal ] 

1 3 i> 

0 V89 

I uniau, Nich Journ*xxxv 54. 

Saul, of Bengal } 

1 37 > 

2,9(0 

0 0t>2 

Idem. 

Plum, (Prunus) 
— to 

1 357 
l 21 5 

1©,7^2 

1 1,3 >1 

} 

Muschenb. Intr. ad Phil Nat i. 415* 

Willow (Sahx) 

1 357 

1 2,7 s ’ 


Idem. 

Willow, diy .... + 

0 8098 

7,62b 


Duhamel, Trans, du Bojs, 419. 


f Tbe specimen was taken from the middle between the centre and sapwood, 
about three feeWrom t he root ; — the diameter of the tree was nearly 1 8 inches, 
and the wood from which the specimen was taken had been cut into two-inch 
planks about six months. The wood was tough, hard, and weighed 39J pounds 
per cube foot j — the distance of the annual rings was about an eighth of an inch, 
and the wood appeared silky whin planed. It was grown upon the Duke of 
Athol’s estate at Blair, in Scotland ; and the experiments were made at the desire 
©f William Atkinson, Esq. Architect to the Ordnance, fee, 

TABLE 
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TABLE til. — (contlmwid.) 


Ilf 

li! 

Specific 

Gravrty. 

1*283 

)2,186‘ 

0*753 

1*357 

12,762 


0*868 

8,176 


1*291 

12,168 

0*877 

1*276 

12,020 

\ 

1*248 

11,756 

s 

1*221 

11, SOI 

) 

0*882 

8,308 

) 

1*194 

11,247 

) 

0*732 

6,895 


1*123 

10,584 

0*793 

1*086 

10,230 


1*004 

9,457 


0*841 

8,822 

\ 

0*24 

5,878 

S 

| 0*7^2 

6,895 

l 

0 542 

5,105 

S 

0*705 

6,641 

l 

0*488 

4,596 

s 

• 0**89 

1,7S2 

0421 

0*528 

4,973 

, 


Woods. 


Mahcmiany 
(Swietenia). 
Spanish,. 
Citron (Citrei 


Cuesnut, Sweety 
(Fagus cafctanen.) 
100 years in ut»e + 
Jasmine (Jasmintm 
to. 


Pomegranate 
(Ptmica) 

Tamarisk (Ta- 


.! 

to. . 

.Pa- > 

mariscus) . . { 
to. , 

Maple (Acer). 

Norway J 

Elder (Satnbucus) 

Lemon (Liman) . 

Quince (Cydonia) 
to. . 

Cypress(Cuptes*u^ 

to.. 

Poplar (pop. alba) 
to, . 


Cedar . 


Authority. 


Layman, Nich. Journ. xxxv.54. 
Muschenb. Intro, ad Phil* Nat. i. 414» 

Idem. 


Layman, Nich. Journ. xxxv. 5*. 
Muschenb. Intro, ad Phil. Nat. i. 414'. 

Idem. 

Idem. 

layman, Nich. Journ. xxxv. 54. 
Muschenb. Intro, ad Phil, Nat. i. 415, 
Idem. 414. 

Idem. * ,y * * 

By 0y trials — the specimeus very dry. 
Muschenb. Intro, ad Phi]. Nat. i. 414* 


{ Those to which this mark is added were calculated from experiments on the 
transverse strength. 


rms 
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TABLE IV.— MISCELLANEOUS SUBSTANCES. 


'IS? 


Substances. 


Hemp fibres f 
glued together f 
Paper strips > 
glued together \ 
Ivory .... ...... 

Slate, Welsh, ) 
(clay slate) . J { 

Plate- glass t| 

Marble (white) jl 
Horn of an ox 

Whalebone 

Bone of an ox .... 
Hard stotn#^ of 1 
Givry .....+ f 
Portland stone, } 
(com pact time- > 
stone), ..... J ) 
Soft stone # pf i 
Givry, .....ff 
Brick from .... 
to . 


Brick from Dork- V 
ing, .... ..JJ 
Stone.homogene^ 1 
on# white, of a> 
fine grain . . . . S 
Plaster of Pari*. . . 
Morta r of sand ) 
and lime, 16 V 
years made . . ) 


til 

%9: 

lift 

j|i 

am. 

in 3 

Authority* ■ ; ; 

9-766 

92,000 

i 


Rumford, Phil. Mag, a* 

3-184 

1165 

1 

l rrf 

item.- ,, •: 

Muechenb. Infcriva^Jmih Nat. i. 463. 
By my trials, W : • ' 

1 -358 

: r 

1-000 

0-955 

0-95<> 

.1814 

0-559 

9,420 

9,000 

8,94-9 

7,667 

5,265 

2 453 

By my trials. . 

Robison, G regory^g Mech. !. 1 29. 

Mu sc hen b. Intro, adphil. Nat* 1; 463* 
Idem. 

Idem. 

0-230 

2,16u 

■2-357 

Ga uthey ,Roz . Journ.dePhyriqaf 

0*083 

784 


T3y my trials* 

0041 

cs 

CO 

u* 

2071 

Gauthey,Roz.JounMePhysiq. iv.3l3. 

0031 

0 030 

$029 

300 

280 

275 

i 

Coulomb, Young’s Nat. Phil. ii,T74. 

By my trial,^colour deep-brick red, 
brittle. 

0-022 

207 


Coulomb, CEuvres deGauthey, i. 27?. 

0-0077 

72 


Rondelet, L’Artde B4tir, i. 314. 

00054 

50 


Idem. 


In our iiH|uiries respecting the laws winch regulate the ph»- 
npmetia pf nature, we must always exclude certain circumstances 
which are not necessary, nor do not always accompany the phe- 
nomena. 

This principle of exclusion is one of the most prominent fea- 

«f» This stone was hard, of a red colour, and the beds distinctly marked. 

* This stone was white, rather soft, and the beds not distinctly marked. These 
numbers were calculated from experiments on the transverse strength, because 
the experiments which Gauthev made on the suspending strength are so extremely 
irregular* He appears to have been aware of the principal cause, which was owing 
to hie mode of fixing the pieces. The results on the 

suspending strength of stones have been, by mistake, copied as experiments on 
crushing, by Professor Robison, in his article Strength Encyclo. Brit* 

See 4th edition, p, 759. This mistake bad been copied by some other writers 
from the article above mentioned, and among others by the writer of the article 
Strength, Rees's Cyclopedia. 

Ga at bey’s experiments on crushing are much more iramerpn* and regular. 
Safe Rozier’s Journal de Physique, iv. 406. 
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lures of Bacon's method of reasoning- * j and has been the 
guide of. Newton in his noble discoveries. . ^ 
In the resistance of solids, we must emt$id£r tfietn homoge- 
neous-^that they naav be extended and compressed in equal de- 
grees by equal forces and proportionally by proportional feces, 
^ at least till it is shown jbv nnexceptibhiblc experiments on $ 10 - 
*mogeneous bodies, that these principles are not consistent with 
the phamomena. ' ,r/\- 

The e^gt of the deflexion should not be excluded in a per- 
fect theoi^|hut it has been omitted in calculating the preceding 
tables to save calculation, as it doubles the labour, while the 
corrections from introducing are too trifling to sensibly affect the 
result. Besides, such niceties are not needed for practical pur- 
poses, where Simplicity is much more esteemed. 

Timber is not homogeneous; and therefore it is not a pro- 
jreir material to verify the theory. I have found the transverse 
etf^trgths of two pieces, of the same size, cut from the side of 
each other, to be as 9 to 12. Duhamel found pieces of the 
same size, and from the same zone, to be as 57 to 66 +$-r-*these 
different results were caused by varying the position of the an- 
nual rings. The difference of specimens, from the same tree, 
both in weight and cohesive force, has been shown by BuffonJ. 
Now when such differences are found in the same tree, is it 
wonderful that experiments, made in different countries, on 
wood of different ages, seasoned by different methods, and grown 
on different soils, should differ from one another ? — Is it not 
rather to be wondered at, that they should agree so nearly as 
they do? Yet, how often has the correctness of these experi- 
ments been called in question where it was almost impossible that 
the writers could be mistaken ! 

LXXI. Some further Observations on the Use of the Colchicum 
autumnale in Gout . By Sir E. Home, Bart., V*P.R.S.§ 

I laid before the Society, some experiments and observations 
in favour of this medicine acting upon the gout through the me- 
dium of the circulation, and not by its effects directly upon the 
stomach and intestinal canal. 

. The object of the present paper is to show that the infusion 
throws down a deposit, the separation of which does not appear 
'to diminish the^ s^ tfpon the gout, and renders those 

upon the stomach and intestines milder than when the deposit 
is taken along with the infeidn. 

* Nov^Orgiwr. lib. ii. Apb, 18. + Transport du Bois, p. 460 and 470. * 

} lytcm. de TAead. Scien. Paris, 1741, p. 328 — 332. 

§ Froth the Transactions of the Royal Society, 1817, parti!. 
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^iebulb of the Calckictm autumnalexoritRim a certain quan* 
tlty of extractive matter, and a large portion of mucilage, both 
tiff which are taken up by 'the -t when 

thfe strained liquor k allowed considerable deposit 

almost immediately takes place, 
t lti the first trials that were made with this medicine in St* 
Cieorge’s hospital, it was natural to inquire whether this deposit 
contained any medical virtues ; and upon trials frequently repeats 
ed, it was found to have none. 

This led to the opinion that the extractive matter suspended 
in the wine, was alone the active part of the medicine; and irojt 
only the first deposit was inert, but also that which from time to 
time was afterwards found to take place. '4ff * 

Of this opinion I was led to entertain considerable doubts, m 
consequence of having found upon one occasion, in which I took 
half a bottle of the Eau Median ale which had been poured off 
without shaking the bottle, that the sensible effects were very 
mild ; those produced by the other half, in which the deposit was 
mixed, were unusually severe, the nausea being greater, and a 
greater number of stools being produced. 

These doubts were much strengthened, when T found that the 
effects of the Eau Medicinale are more violent upon many sto- 
machs than those of the vinous infusion of the Colchicum^ which 
probably arises from the Eau Medicinale being kept in small 
bottles, in consequence of which all the deposit that takes place 
is given along with the infusion, while the vinous infusion of Cbf- 
chicum being kept in large bottles, the deposit falls to the 
bottom. If such deposit increased the powers of the medicine in 
counteracting the symptoms of gout, it would be unnecessary to 
prosecute tips investigation further, since it would be absurd to 
diminish the violence of a medicine, if^ by so doing! its efficacy is 
to be diminished in an equal degree. 

To ascertain this point, I gave sixty drops of the vinous info- 
sion of Colchicum, in which there was no deposit whatever, to m 
man labouring under a severe paroxysm of gout, to which he 
was a great martyr, and whose paroxysms were usually of several 
Weeks continuance ; he was sixty years of age. 

The medicine was exhibited on the 1 7 th of January 1817, lib 
pulse being 115. In half an hour hchad slightnausea, which 
soon 'Went off. In five hours, a profuse perspiration came om f 
and the pain of the gout entirely subsided^ leaving a soreness in 
the parts that had been affected. ^ In twelve hours the bowels 
were gently moved, his pulse 105 and iiteglilal , ; in fourteen 
hours his bowels were acted on a second time ; m nineteen 
hours his pulse was 92, and natural j in forty^eigfot Iwjars he 

Was 
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was quite well, and has continued so a period ai mart than tbH& 
months. ;• : ^ : .v - ■ .. ; i \ ? v 

The resuft of this infusion contained 

the sp^iic^emedy for the gent, ^ afigpi ^e' ijtepMt is not ne- 
cessary for its removal. 

k This teiid^ed it probable that, where the deposit is taken 
a$)^with the infusion, |te solid form prevents it from betj^" 
called into the circulatioife^F the blood, and it remains in the 
stomach, pia^ucing more ji^iess mischief -in that 1 viscus, without 
bfeing any wjf concerned hi driving away the disease for which 
the medicine was exhibited ; in this respect resembling many of 
the salts of mercury, which irritate the bowels, without relieving 
the symptonfM^iaf the venereal disease. 

» I explaineeihesc opinions to Mr. Gatcombe, who gives me 
his assistance in my professional pursuits, and requested him to 
investigate this subject. 

To do this more completely, he began by repeating the three 
experiments detailed in my former paper, substituting the Eau 
Medkvtule for the vinous infusion of Colchiaim, so as to de- 
termine with more precision whether they are or are not the 
same medicine. 

Exp. 1 . Thirty drops of the Eau Medicimle with the de- 
posit were injected into the jugular vein of a dpjj ; the effects 
were the same as in mv experiment with the same quantity of 
the vinous infusion of Colchrann , only the animal was two hours 
longer in recovering from them, and was purged for nine hours 
afterwards. 

Exp. 2. Sixty drops of the Eau Medicinale were given by 
the mouth to the ame dog : the effect was less than in my ex- 
periment with the vinous infusion of Colchicum exhibited in the 
same quantity! this arose from a very copious evacuation of 
urine having been produced. 

- JEarp. 3. One hundred and sixty drops of the Eau Medicinale, 
injected into the jugular vein of a dog, produced rather more 
violent effects than in my experiment with the same quantity of 
vinous infusion of Colchicum ; the animal died in six hours, and 
after death the appearances of inflammation in the bowels Wore 
more violent, approaching to mortification. • 

Mr. Gatcoiribe having found so exact a similiri^ in the ef- 
fects ot the two medicines, in these trials, 1 requestedhim tb 
make the ^ following Experiment on the ^Weets p#b» 

cluced upon the stomach :aiu^^wels by the Eau Medicinale, in 
which there is a deposit, andtSie vinous infusion of Colchicum, in 

JSaqk 4. One hundred and sixty drops of the Em Meduh^de 9 

taken ' 



taken by the mouth, produced the seine effects, and left the 
same* appearances after death, as wbenthatquantity injected 
into, the vein, only the animal livedyqine instead at six houm. 

One hundred and sixty drop^ofi^ viuom infusion of Cokhi * 
cum were given to apuppyof the^^ litter ; they produced 
vomiting, purging, and a great flow bfUrine • but the animal very 
»0op recovered. \ v ... :%■ 

Two hundred drops of |he same Ihfofdon, after im interval <tf 
several days, were given to the same dog, and th e| rffec!fe-were 
the same ; the dog had become improved in tffflooks and 
condition. 

Three hundred drops, after an interval of several days, were 
given to the same dog : effects, corresponding wi||ithose qfone 
hundred and sixty drops of the Eau Medicinale 9 *m re produced. 
The dog died in nine hours, and the appearances oflnflammation 
after death were of the same kind, but not nearly so extensive. 

From these experiments the Eau Medicinale with the deposit, 
produces double the irritation on the coats of the stomach and 
intestines, that is brought on by the vinous infikion of Colchicum : 
this probably arises from the local inflammation brought on by 
the deposit, upon the internal membrane of these viscera. 

To determine as nearly as possible the effects of the deposit, 
when applied in a solid form to the coats of the stomach and 
iutestines, the following experiment was made. 

Exp . 5. Six grains of the deposit of the vinous infusion of 
Colchicum were given to a dog in bread and milk ; in three 
hours it produced vomiting and purging, which lasted twenty? 
four hours ; during the latter part of that time, there was blood 
in the stools, as well as in what was brought up from the sto- 
mach. 

I wished to repeat this experiment with the deposit from the 
Eau Medicinale , but found in bottles that had fa^en kept seven 
years, the wine had become, vapid, and, in thfe decomposed state, 
the acrid part of the deposit, had been takten up again $ so that 
in twelve bottles, containing different quantities, only five grains- 
could be procured, which was quite inert. 

Being at a loss to know whether the extractive matter depo- 
sited froth the infusion is iu reality more acrid 
than that suspended in it, qt the circumstance of its being ap- 
plied in a solid form renders it so, I requested Professor Brand* 
to acquaint me, if it could be the chemical decom- 
position having taken place. ’ 

He favoured ine with the followtog^explanation, which is highly 
satisfactory. “ There are certain vegetable bodies which, whent 
infused in water or diluted spirit, furnish a solution which lets 
fall a sediment, in which their activity, as purgative medicines, 
* # chiefly 
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chiefly resides ; this is remarkably tire case with wHd euCtJftt^ 
beror Elatervum* The sediment is a very ^i^tle ^ 
past that remains dissolved is comparatively 
upon the bowels.” This explanation of Professor Brande ap- 
plies ^ib the Colchicum, and we are ; - pOty 
purgative qualities of the viftous infusion ctf C<&facum wi& :< 
Medicinale, from those which prove a specific far the ^ 
the simplest possible manner, by keepangthem in large~bofc 
instead of sgrall ones, and hot going tho near the bottom. ' v 

Is also eflplains what is asserted by Prosper Alpinus*, that the 
Egyptian women eat the fresh bulbs, that they may grow fat ; 
an effect which was found to take place in tlie dog, while the 
dose was chained within such limits as not to act too violently 
upon the bo^s. 

The bulbs of the Egyptian Colchicum , when long kept, weigh 
one drachm each ; on being steeped in water they double their 
Weight ; so that the quantity of extractive matter contained in 
two or three recent bulbs, while combined with the mucilaginous 
matter, of which tfle bulbs are principally composed, is not likely 
to be sufficient to do more than act as a brisk purgative, the 
occasional use of which tends to make people grow fat. 


Since this paper was read, the patient who is mentioned as 
having had the gout in January, has had another attack : it came 
on the 10th of July, and was removed in the same manner as the 
former, by the same dose of the medicine. The President of the 
Society also, convinced by the evidence contained in this and the 
former paper, that the Vinum Colchici , in which there is no de- 
posit, must be a less hurtful medicine than the Eau Medicinally 
thought it a duty to himself and the public to make trial of it; 
and on the 20th of July, when the gout in bis left hand and the 
whole of the joints of that side of the body was very severe, al- 
lowed me to give him ninety drops of the Vinum Colchici, > and 
found that the symptoms of gout were, sooner and more com- 
pletely removed than fhey ever had peen by the Eau Medicinaie p 
of which he has an experience of seven years, having tafcfcfi it 
regularly ever since the 17 th of February 1810, and durttog that 
time kept a regular account of the doses, their effects, and the 
intervals between them. 


* Jlist, Nat. Egypt, pars 1. lib. 3. cap. 14; 



btxih and Ob motions upon the State of the 

Jtk tbffiitaL qfCofb, at a Time when they were 

t emtrtikd tmM Mhtteiks Mmrfag under Febrile Contagion*-* 
$u $pMmmpA vy -J lJy . Profess of Chemistry , mi Secre - 
the 

maerous experiments madetm air collected in different 
by the most edttghteiied inquirers, it seetaifc to be ge- 
nerally admitted that the chemical* constitution diihe atmo- 
spheie is nearly the same at all seasons of the year and in all 
parts the globe. Nitrogen and oxygen gases forip its princi- 
pal component parts ; mm it also contains a m lggt e portion of 
carbonic acid gas and a variable quantity of aqiuilpjvapour. As 
oxygen gas is essential to animal and vegetable lie, and to the 
processes of combustion, fermeutation, Ac. ; and as it is con- 
stantly entering into new fojym, by which its peculiar properties 
are modified Or destroyed, it is considered the most important 
and p$05t active part of the atmosphere. The most general and 
important change that the oxygenous portion of the air under- 
go#, is its conversion into carbonic acid gas, * substance which, 
though obnoxious to animals, is vet made subservient to vege- 
tal life; and this change is invariably connected with the ex- 
ertion of the vital functions of organic beings, and with the 
buttling of coals, wood, caudles, &c. 

The salubrity and healthy state of the air depend iri a great 
measure upon the quantity of oxygen gas it Contains, and this 
quantity (about twenty-one per cent.) appears to exist in all 
places exposed to the free atmosphere and the influence of 
winds. But the same uniformity of composition does not pre- 
vail in the air of confined dwelling-houses, crowded theatres, 
and hospitals that are badly ventilated. At a time when typhtfs 
w as very prevalent in C<5rk, and there wore in the two Fever 
Hospitals about two hundred and eighty^patients labouring for 
the mo£t part under febrile* infection, it occurred to my friend 
Doctor Daly, whose active exertions in the cause of humanity are 
WeH and likewise to myself, that it would be a desirable 

object ter ascertain the state of’ the air in the fever wards ; and I 
immediately undeitook a series of experiments on the subject. 

’ To give in detail all the minujjsa of my experiments would 
far exceed the limits of this paper ; I shall therefore briefly no- 
tice nly methods and results, and close the eoimrtunication with 
a few observations connected with the subject 

I procured ait from five large and small wards in the House of 
Recovery, and from the two wards hi Peacock Lane Hospital* l 
collected it from different parts of the rooms $ as in the middle, 
Voi, $0. No.236, Dec, 1817. Ee at 
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at the sides, near the floor and at dulerent heights from it, and 
plose to the beds of the patients. In every in§itati^#je air was 
obtained by emptying on the spot bottles that^h^ 
viomly fiUed with distilled water, 

The bottles were perfectly aiv-tighi, being; with 

ground glass stoppers. The air wasexammed^on after itbad 
been collected. ^ 

The fir$ and most important object of my inquiry was to 4m~- 
certain the quantity of oxygen gas in the several bottles of anr^ 
For this purpose l employed hydrogen gas, and the electric 
spark, a ufethod that seems to unite more simplicity and ele- 
gance thapany other, and with due precaution is susceptible of 
great accuracy. As the purity of the hydrogen used in lx peri - 
inputs of tbiskii is of consequence to the accuracy of the re- 
sults, it inay be proper to notice the mode by which it was ob- 
tained, especially 4 s, it has, I think, some little novelty, and 
seems to be quite unexceptionable. I put some small pieces of 
zipc into a glass, and nearly filled it with water that had been 
bqding for some time ; then filled a tube with the boiling Watpr, 
and inverted it in the glass; and after adding sulphuric aca’^ 1 
shortly after collected the gas. , - 

I ipade. a great number of experiments, using in every Iti- 
fctanqe an exce$a of hydrogen gas. In every trial I mixed 0*30 
C|f a cubic ihgb of the air under examination, with 0.30 of pure 
hydrogen gas ; and after agitating the mixture in a thick; deto- 
nating, tube, ftirhiahed with wires, the charge of a Leyden phial 
Wjas, passed through the tube, and the residual air, on being trans- 
ferred to the cubic inch measure, occupied about 0.40 of it. I 
venture to state this as a general result *, for though in a few cases 
thpry was a difference of about 1 per cent, more or less, yet this 
difference was rather apparent than real, owing to the difficulty 
Qf measuring uniform quantities of air, and it was corrected by a 
careful repetition of the experiments. Now, as two voluines bf 
hydrpgeu and one of oxygen gas enter into the composition of 
W^er/if th$ foregoingfresults are made the basis of calcniatibn, 
th|' apparent quantity of the oxygen gas in the air from t|if& dif- 
ferent. fever wards will amount to about 22.22 per 'Ccr4*-4-hiit rf 
this is not.the real quantity. A slight allowance raiist lfeih^de 
for a mipqte ^ portion of air disengaged from the water, after the, 
detonation of the mixed gases; and when this is taken into ac- 
count, the oxygen may be feifly estimated at about 2 1 per cent. 

Humphry Dayy, andpth<?r 
aide chemists,' 2 1 ^ cent/. iV actual quantity of oxygen § 98 ; 
^ parts ot the gfebc,, It 

. tb^fh^y nations in the ternperat^ a^d 

f * : ' v *■ ' ! •; 4?A - • '* ‘ io* 
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so sfaall as not to mlucnce tlie accuracy: of the general results 
tetatacL.' / ; W|th ;: a cpnfirrn the preceding: statements* I 

made comparative triafe^Mpbn arr collected from the open atfno~ 
oif : e r va tory , belon gi ng to the Cork Ijp- 

sjjtprion y ^|uatipti,jiirkaps^ notiess salubrious than any mother 
^ were conducted in a manner pre~ 
cis^similar to tbo$e 1 have noticed ^part of the sanje hydrogen 
W|B|emp)oyed^ and every precaution used to insure accuracy 
And in every case in which the plectric spark was passed through 
a m ixture of the air under examination and hydrogen gas, ip ; the 
proportion of 0.30 of each, the residual air measured about 6.40* 
I collated air from Hughes’s Lane, a place notorious for the 
number of. cAsei it had furnished cf typhus ; but it j|^W(ed, on e^- 
a.minatjon, the same uniformity of result. ^ ^ 

I have made some trials on the otlscr gaseous constituents o£ 
the air collected from the different fever wards, and compared 
them with similar experiments on air from the observatory of the 
Institution, and l have found a very near coincidence in both se- 
ries of results, Thus, judging from the absorption that took 
place in t]jp bottles of air from the fever Wards, when placed for 
sbpie time in water, and when agitated in this fluid, and espe« 
daily from the effects of lime water on the air f and comparing , 
by similar trials, air collected from the atmosphere in /salubrious 
situations, I could scarcely, in either case, discover a perceptible 
difference in the quantity of carbonic acid gas. In one instance, 
I filled a two-quart ground-stoppered bottle, with the air from a 
large ward at the House of Recovery, and, on the .spot, I put 
into the bottle a small phial of lime water and well closed it.— 
After much occasional agitation and an interval of about two 
days, 1 examined the carbonate of lime formed, and compared it 
with the quantity produced under similar circumstances from th^ 
same bottle filled with air from the Observatory, and treated with 
lime water : and I was unable in this way to detect j any .appre- 
ciable difference. If this method may be relied on, I think I 
may venture to state, that the air from the ward did not con- 
tain nearly * P er cen ~* more ®f carbonic acid gas than the air 
from the observatory. 

After I had separated oxygen and carbonic acid gas from the 
different airs examined, I could not detect the presence of any 
other "gas than nitrogen, which exhibited its characteristic nega^- 
tiye ^rpperties* The want of. .leisure-' prevented me .from-^aryii® 
an4 multiplying my experiments*, so us to ascertain the exact 
proportion of the carbonieA^^ 
aiid jit may be proper to 

gag^d mjthis inquiry, the variations p£ temperi^a^ 
and pres^ire of* the atmosphere were very smell, and t& often 
" * Ee2 connected 
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connected with accidental circumstances to hi accurately no- 
ticed, Observations* 

. Though l did not indulge any sanguini^ej^^ 
benefit likely to result From a chemical ) 4 

the Fever Hospitals,. I thought the i F ' 
the air in the wards had been found impure, jtni 
ought to be adopted in order to improve it.;’ but 
cfcse, the very knowledge of the fact tnav tetid to Ml 
where it is alive, and create some degree of confidence in' thi 

I tiblic mind. In this point of view, my investigation may per- 
aps have some little value, though I am for from attaching any 
undue importance to it. All my experiments seeni to lead to 
this gratifying conclusion, that there is no material difference in 
the chemical constitution of the air in the crowded fever wards of 
this city, and the atmosphere in places that are very generally 
supposed to be more salubrious. I certainly was not prepared to 
expect this uniformity of result ; but it seems to me to be inti- 
mately connected with the situation , and more particularly with 
the ventilation , of both Fever Houses. The .site (as might be 
expected) is certainly very good in both cases^ and the veiitifl- 
tion, especially in the House of Recovery, seems to be quite 
exceptionable. • '• 

The necessity of a thorough ventilation in sick chambers, 'hos- 
pitals, &c. is universally felt and acknowledged, and the tendeai^ 
of this inquiry is to prove its importance. It shows that thekir 
of fever wards crowded with cases of infectious disease may, by 
a well regulated ventilation, still preserve its salubrity. 

Respiration being in all cases a consumption of oxygen or vital 
air; this process, especially in crowded fever wards, is attended 
with great loss of oxygen ; and a deficiency of this principle; is 
equivalent to an excess of the other two ncfxious gases, carbonic 
acid and nitrogen. In circumstances where the uniformity in ;|he 
composition of the air is every instant destroyed, it is difficult to 
conceive how it can be momentarily renewed, except by tbp 
quick and uninterrupted circulation of its parts. Perhaps, 
thorough ventilation is, off all others, the most simple, and at 
the same time the most effectual means of preserving 
bfity of the air in crowded sick wards ; and ventilators on |fie 
most approved construction, that allow a free ingress and egress 
of the air, and fires that quicken the circulation, would seem to * 
be the most client methods for securing this desirable object. 

In close m£lki weather, and in cases when, from different 
causes, the air of crowded sick ohambei-s may be damp, or eon- 
tain an excess of aqueous the use 4 of quick lime fn 

note, will be found very beneficial ; k wiH absprb 
and ten der tberoonw comparatively dry. 
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PS^C; surfaces of it may be exposed in shallow 

‘"^"■' “ essels, in tubs or boxes. The lime will also exert the 
s^e#et, of absorbi ng carbonic acid gas from the air. 
rp^on* Dec. 6,1817. 

remarks of Mr. Davy I beg to add, that the 
j|t« of his experiments tend to establish this truth : tjhat the 
jSi?' (f contagion is imponderable, as those substances which, 
heir state of greatest dilution, merely affect the olfactory 
organs ; but I may also add, like these too, they tnay be capable 
of being taken up, neutralised, and precipitated, by cheinijcal 
agents. Not only effluvia may be added to |fases and liquids, 
but gases to gases, and liquids to liquids, without increasing iheir 
apparent volume. It is true that by the instruments of science 
the mixed gases and liquids ipay be presented separate ; but it 
would be unphilosophieal to infer, because our means cannot Vet 
separate aid weigh or measure the matter of contagion, that 
therefore it has no existence, T, 


f4r . r Jpon the Extent of the Expansion and Contraction of 

filmier in different Directions relative to the Position of the 
ifedulla of the Tree . By Thomas Andrew Knight, Esq. 
M&S. In a Letter addressed to the Right Mon; Sir Joseph 
Bart. G.C.B.PJLS * 


My dear Sir, — IVJatsy attempts have been made by writers 
on vegetable physiology, to account for the force with which the 
sap of trees has been proved by Hale to ascend during the 
spring, without any hypothesis having been offered which has 
been thought satisfactory : and almost all which have been offer- 
ed have been justly rejected as wholly inadequate. I have sug- 
gested in the PI i iloso phi cal Transactions of 1801, second part, 
page 333, the expansion and contraction of those cellular pro- 
cesses which proceed from the bark to the medulla, which I have 
there Called the true or nlver grain of the wood ; and which 
havf j^eperally, though most improperly, been called medullary 
pricesstta. I have there shown, that this substance expands ana 
contf$l &$ very considerably under ^changes of temperature ahd 
moisture ; and I have stated that a board of oak, wdiicli has been 
formed by cutting across the supposed medullary processes, can 
scarcely be made, by any tneap$, tp retain the same form and 
position when subjected tO Yaj*mt^degrees of beat and moisture* 
I had not at that time with accuracy, the* compara- 

tive expansion and contraction of timber 

fRomthe Transactions of the Philosophical Society for 1817, part U. f 

E e 3 directipp 



438 Upon the Ex{ent of the Expansion qj^Gonitactioitr 

directions the medulla of the^/ and j was n^ 

ift ^ possession hc^F 3 ^tevr wb icli enabled me 1 
<3^F^i:y ; of action, in 

experiments, which J Kave made at different subsequent periods, 
iwpe idferded very satisfactory evidence of the 
power in a state of action in living trees, and 
me to ascertain some facts, which appear interesting, and 
10 prove useful in. directing the proper mode of application W 
wood for various purposes, in which it is important that it should 
permanently, retain its primary extent and form. These expe- 
riments were made upon timber of many different kinds ; hut as 
the results were all very nearly the same, I shaljeonftne myself to 
those made upon the oak, the ash, the beech, and poplar. 

Some thin boards of the wood of two of the above mentioned 
species of trees, the ash and the beech, were cut in opposite di- 
rections relative to their medulla, so that the convergent cellular 
processes crossed the centre of the surfaces of some of them at 
right angles, and lay parallel with the surface *of others j by 
which means I became enabled to mark the coinpar at i ve extent 
of their expansion and contraction wlien they were subjected $0 
various degrees of heat aud moisture. Both were placed untfer 
perfectly similar circumstances in a watin room, where those 
wiJch had been formed by cutting across the convergent cellular 
process soon changed their form very considerabIy,the one 
side becoming hollow, and the other raised; and, in drying, these 
contracted nearly fourteen per cent, relative to their breadth, 
Thu others retained, with very little variation, their primary 
form, and did not contract more than three and a half per cent, 
in drying. Both were, subsequently, several times subjected to 
various degrees of temperature and moisture, and each expanded 
nearly in the same degree that it had contracted, the form of the 
one remaining very nearly permanent, and tlijut of the other con- 
stantly changing. > 

. A beech, and an ash tree, each somewhat exceeding twenty 
inches in diameter, were felled in the end of January, (at which 
time the buds of both had become sensibly enlarged,) and a trans- 
verse section of about an inch in thickness, and necessarily of 4 
Circular form, was immediately cut off from the trunk of each, 
near its base. An incision was then attempted to be made with 
a saw from the bark to the medulla, directly in the line of the 
convergent cepdar processes 1, with the expectation that these, on 
e^ch side, would expand* and impede the action of the saw. The 
result just what 1 httd ap^ipated, and long before the saw 
^pr^c^ed near tte medpllaj* became so strongly compressed 
that 4v assistant could scarcely move it* A much thinner s qw> 
which ihad in readiness, was then employed 

which 




kept open kf ' a wedg#, was extend^^ 

T4^ved^e wns thenwithdrawn, and the oppose i 
iir contact with grCatforce. 
the preceding, ‘' made to < 

theJj*rk, about an inch distant front the preceding; aird tPr* 
mtete, like that,. at the roedhHa} by which means, a we dge df 
wood, an inch square at the hark, and ending in an edge at the 
medulla, and ten inches in length, was ivhol ly^detached. Tbfe* 
nevertheless, did not c(nit its position, being retained it) it by the 
expansion of tlie wtiod it had been separated. 

The opposite sides the same transverse sections ofywbod 
were divided 1>y the direction di to^ 

that above t|f^t00ed f^ppier which circumstances, the l&pini* 
sion of the c6t#ergent ce 
cedi 


elfelar processes could not, as in the pre^ 
ceases, occasion any pvesSm e upon the sides of the Sa#^ 
If eo^f fluently contintfcd to move with perfect frOedoiim •• 
^Ci^uTiii stances led rheto infer, tjjiat the^edullary canal 
subjects to considerable variatiotl$^f diai^ter, - with the 
IrSSi^pe or dimmution of the quantity of moisture in the wood * 
|ived that l should easily be able to ascertain the 
ti^jll^i^elmod of this conjecture by the to lowing means. I 
setecti^l, in winter, some parts of the stems of young trees as soon 
were felled, which I retained in suCti a situation as might 
bcea^ipit them to lose a considerable part of the water they con- 
tamed^ though not to such an extent ,$s to rfe^rby, or endanger, 
life. The medulla of these was then removed ; and the space it 
had occupied was filled with cylindr^tl pieces of rnetal, which 
were so large that they could not be introduced without consi- 
derable force. The pieces of wood were then deposited in a 
damp soil, from which they absorbed much moisture ; and at the 
distance of ten dayjfe I found the medullary canal so much en- 
larged, that the pieces of inetal dropped through without any 
pressure being applied. 

1 am prepared to prove, in a future communication, that the 
quantity of moisture in the alburnum is subject to great varia- 
tions in the living tree, and therefore 1 conclude that the' medul- 
lary canal frequently changes the extent of its diameter. 

It appears probable that, by means of this kind of expansion, 
the internal parts of timber trees so frequently become rifted or 
cleft. Winds have been assuhied by some, and|)rost by others, 
as the cause of these injuries* But winds ctonot possibly be the 
cause, as pollared oak upon which these can exert tnjdfc^ 

very little power, ' are ^ -th^_ ,'fr osi . 

climate is rarely, or " 

whiter sap Of trees. This- ^0mtnnst also, ! conceive, a 
denly, if it act at ail* and the trunks of large oaks cannotsi 

E c 4 :>jb& 
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be ipteft asunder in silence. The oak timber' of 
also much more frequently rifted than that ofthe north of | 
rope* The force with which the cellular substance af tSu 
expands, is fully equal to produce the j*reced 
often seen it overcome the pressure of many tons : it is 
greatly more than equal to give the impulse to tlie'' i^v^^j||| s: 
was observed by Hale ; and as it is obviously in action in tltifc 
living tree* I must retain the opinion which I formerly gave, that • 
it is the agent by which motion is given to the ascending fluid. 
How it immediately acts upon the passages through which that 
fluid ascends, and whether that fluid passes through the cells 
themselves, or through the intercellular passages described in the 
elaborate work of Dr. Kieser I confess myself to be wholly ig- 
norant ; and the slow motion of the fluid, the excessive minute* 
ness of the passages, and the varieties of directions in which|j|T5 
often moving at one and the same time, will ever render dpfca 
question of extremely difficult solution. 

There is another kind of contraction in timber whilst df 
and of expansion when subsequently wetted or moistened, i 
is observable only in lifeless wood ; and which has apparent! 
connexion with the power by which the sap is raised m 
living tree. The interior and older layers of wood are rhticb 
more solid and specifically heavy than the external layers 'plhe 
same tree; and the latter? consequently, contract more fongitu* 
dinally in drying than the former, and the edge of every board 
(that has been cut with surges nearly parallel with the line of 
the convergent cellular prqpsses) which lay nearest the medulla 
in the tree, will therefore in drying become convex, whilst the 
opposite edge will become concave. The ill effects of this are 
often felt when oak timber is employed to fojtn joists, part of 
these in drying always rising above, and other^sinki tig below the 
first and proper position. The cause of someinusieal and other 
instruments being put out o\ order by changes of weather, whilst 
others, apparently similarly constructed, are free from such de- 
fects, may probably be traced to one of the sources above men* 
tinned. I am, my dear Sir, &c. -V / 

Downton, April 26 , 1817. T, A* KNIGHT. 

*Tfte Right Hon , Sir Joseph Banks , Bt. G.C.B.P.R.S. 
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• ' To Mr. jfcUltwb* . ■ 

T :V-.- ,.i:: -7 Pecember20, 1817, 

the Nautical the year 1820; and. 

' that; the of the Commissioners of the 


VMcmolre sur 1’Qrgarozation det Plantes* 


Board 
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Board of Longitude has been at length turned towards the mi- 
ixi^Dtas errors with which that work has lately^bouiided. I wO* 
hovrever, that when a reformation had commenced, it 
would ha^e been complete j and that the Nautical Almanac 
wapld i have assumed a character and appearance similar to other 
«^fk-s pf the sauie kind which are published at Paris and Berlin; 
andtherebv have prevented the necessity of referring to either of 
those works for information, which is actually the case in the 
present epheineris, as we are referred by Mr. Pond, in his pre- 
face, to the n catalogue rf«tars which 

together with many;other tables &c. ought to accompany ouf 
own publication. the Commissioners however Kave not 
thought propet to enlarge the work, I shall confine myilbserva- 
tions to such matters as actually appear in it. ^ 

attention was very soon attracted to the singularity of two 
prices : that of Dr> Ma&elyue being ordered by the Commis* 
to be retained, bni%f respect t(k his memory. How the 
t'e^htion of the fevV lines which he has thcfceWrittejU can add any 
’r’jwpe# to Njs memory l am at a loss- to c 0 Ut*i^.Y>They ..are 
ehlefty historical, and have limiting to do with the present vo- 
lume. •-S'ttijdy the material part of what he has there stated might 
have been more properly engrafted in any ueW preface, and would 
have 'prevented that confusion and ambiguity which arise from 
the two prefaces as they now stand. — For 0ty Maskelyne assures 
us that the Tables, edited by Mr. Vince, ( * will be used for the 
calculations of the Nautical Almanac for succeeding years,:” 
whilst Mr. Pond, in his preface, hintfatthe tables of Bui ckhajdt 
having been used in computing the place of the moon : but whe- 
ther such practice commenced in the year IS 1 7> IS 1 8, 1819 or 
1820, does not appear cjuite clear, as he is not so explicit on these 
points as his v) luscious, predecessor. It is most probable like- 
wise that Mr. Pond, or .Mr. Brown, or Messieurs the Commis- 
sioners, (for we are wholly hi ct loss to coniectiire under whose 
management the work is now -pt»bi: shed,) mm think it right to 
make use of Delambrt’s new tables of Jupiter’s satellites ; as well 
as of other tables winch have been published since those of Mr. 
Vince. * .. 


But it appears* that Mr. Poriq was directed to retain tire pie-* 
face only ; he has therefore retained the whole of the explanation 
at the end, on his own responsibility ; and any stranger taking up 
the work would naturally, cptjsider it as the production of Mr. 
Pond, But, how must *be tender be amused at the present day 
with the description (pa^ ^ of biriwSfci^Sp, 

voyage to Baihadoes;'^ sitting in ^ff. ‘'iiyi||^s 

marine chair, with a telest^j^lr^ fj'teen to twenty JeeVfakm* 
which he assures us is the proper telescope fair observing; 

ec%i?s 
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eclipses of Jupiter’s satellites ! Surely such ifecmgruitieri and ab- 
surdities ought todte banished from any work ndiich profess to 
be written for the instruction of mankind; 


Mr. Pond, in his preface, makes a feeble attempt to justify 'the 
omission of the occupations of the fixed stars; and hints that 
Dr.Maskelvne was convinced of the little importance of swell' 
occupations, But, Dr. Maskelyne has (in the explanation abilp 
alluded to) expressly stated that they are inserted in the work 
in order “ to instruct mariners or travellers to look out frequently 
for such observations : which, if they happen to prove occupa- 
tions and are carefully observed, will afford a certain means of 
determining the longitude of the place of observation/’ Indeed 
I believe it will be found that they afford the best means of dis- 
covering the longitude of any given place : and as such occupations 
are very numerous (and not rare , as Mr. Pond would seem to 
insinuate) it is to be hoped that the attention of travellers 
be drawn towards this branch of the science more than ■ p^has 
hitherto been. In addition to which 1 would remark- ^*1 
M. Cagnoli 1ms (in the Mcr^b the Italian Society) attempted 
to show that the true figure c l the earth may be ascertafriid!lby 
a connected series of such observations. But, how does it hap- 
pen (if the Commissioners have given directions that these o*> 
cultat’r v.^ shnli he inserted as formerly) that we find them wholly 
omitted in the present volume ? For there is not a single occulta* 
tion of any fixed star announced throughout the whole of the 
year; neither are the conjunctions of the moon with any of the 
fixed stars stated, except a#to five of the principal ones of the 
first and second magnitude; viz. /3 , f3 II , aQ , a 71 #, and 

a"H\. It is true that the editor announces an occupation of 
one of the planets (Jupiter) in that year : but why is the occuU 
tation of another of the planets (Mars) in January omitted ? 
the true conjunction of which will take place twenty minutes 
later than is stated in the Nautical Almanac. I would observe 
likewise that the commencement of the solar eclipse in Septetm* 
ber is set down full one minute later than it ought to be ; and 
the point when the moon makes the first impression on the sun’s 
disc (48|° from the vertex) is omitted. 

Whatever apology might be made for the careless manner in 
which the late volumes of the Nautical Almanac have been 
published, arising (as Mr, Pond informs us) from the confusion 
incident to the death of *the Rev^Mr. Hitchin*, and the delay 
attending the necessary instr uction of the Rev. Mr , B rown, bis 

passed six years of his 
- such gross 1 
xlisgrace- the 

future Almanae. 

I shall 
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Frospeeitys of « 

- 1 shall cb>se thlt^^g letter, % ^ : :<^erving casti^^iy 
eye aver the confipSations of Jupiter’s s at el fi tas for th e month 
of January, I find the position of almost ell of them to be erro- 
neous. 1 am, sir, ' 

Your obedient servant, 

. AsTRONOMICDfl. 

v/Pv S.— In the preface to the Nautical Almanac it is stated 
alt the articles, were computed fry two separate persons, 
and examined bv a thirds* perhaps it-mav exercise the ingenuity 
and abilities of some of your readers, to determine the prolabi . - 
lily that three per^jy aliould commit precisely the same mis- 
take in any calculatlp^f and that a repetition of ' similar errors 
should occur several times in a work of 1 44 pages !!!.,* 


LXXV. Prospectus of a System of Beaconing. By His 
( | jffifgesly’s wyql Let}er$Talent granted /o Robert Di.c«p*«v. 
Griat ^Hmn^Streety London. • "<* 



... .. ji^Jmet hing so novv jir ti.i* i Vospeetus, and the benefits 
to be expected from the adoption of the system it recommends 
are so and so important, that we catnidt too earnestly re- 
coin mend it to the attention and speedy adoption >«f th ; who 
from their situation possess the means o$ giving efficacy to any 
plan calculated to benefit the interests M navigation and hu- 
manity. Induced by the statements in the Prospectus to ex-, 
amine for ourselves the models of the pateidee, we waited on the 
inventor, and bestowed on them a very careful -inspection ; and 
we have no hesitation in stating that, im oiir opinion, the system 
is quite scientific, and so perfect as to, leave little or nothing to 
be desired, but its speedy and universal adoption by the common 
consent and patronage of all the maritime powers.— Edit, 
prospectus. 

The design of this Prospectus is to propose a new beacon* of 
tlie following description and uses, w ith a view to beaconing the 
seas of the world. 

1st. Every beacon on this construction will tell the longitude, 
latitude, soundings, bearings, am distance from land ; bow to be 
approached, currents, Arc. with every other particular which the 
most elaborate and correct survey can describe, 

2dfy, Everv beacon, and the particulars belonging thereto, 
will be as well known and At familiar to Navigators of the re- 
motest .dimes, aiui of all iMiloa?, as ^tbose of it? own country. 

3dly. It jpresen'fi*; 
and can be placed lb %II fati! 
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' 4rttfy. It tvfll always be found precisely spot where it 
lifts first laid do#h. 

Stilly. Being erect, it can be seen at a much greater 
than the present buoy. '"'fe 

6thly. It will remain completely water-tight. . ; 

7tfhly> While it defies alike the raging tempest, the ..fifldjj|ri|; 
ice, %eeds/ the shock of a first-rate man of war, or any ot^p, 
body With' Which it inay be assailed ; that of the ordinary site 
is so reed-like and yielding, that the smallest jollv-boat would 
not, if suffered to run against it, be in UW, least injured. 

8th!y. Lastly, perhaps not least to be regarded, (as it may 
tend to its being more disseminated over the ocean and different 
seas,) it can be put down at a small expense; and, incredible as 
the foregoing may appear, the patentee (after one nionth^;|ape- 
paration) will engage to furnish twenty beacons a week with all 
their appendages, and send to any quarter of the globe*. 

To show how the superiority now described:, is effect 
following observations are offered : — It consists, 1st and 
pally, in the singularity’ of its shape, which is not very 
that of a shoulder of mutton before the shank is cut off. ’Smly, 
In the systematic arrangements respecting its moorings j and, 
3dly, In its ^ peaking Un Uuivcrai language. 

In giving the bodies ipt|»ded tor sea beacons the form of a 
cone, (as has always been done,) a great error was committed, as 
no shape affording so much resistance, and therefore so badly 
calculated for the passing/ of the water, could have been found. 
The next error w^a, in loading this ill-formed body, which ought 
to have been as light as possible, with a tremendous heavy chain. 
Both these evils are here avoided, the shape offered being much 
sharper in the water than the sharpest Thames wherry; and not 
being loaded bv the chain, as will be shown, the resistance is 
much less than that of a wherry, and it rides considerably lighter 
iu the water; .V-,. 

The annexed engraving will convey some idea of the improved! 
form given to this beacon ; which also, in what regards floatage, 
presents^fe is presumed, a new practical principle, and which* 
the patentee is vain enough to imagine, will be thought to possess 
considerable novel tyv as hithedtb the effect now pfiiduced, via:. 
the4oating of a pillar, has nevgi^ that be knows 
plished, without the very objectionable incumbrance of an emnv 
mbus hulk, and a quantity M proportioned 
to the elevation of the object tin ^ raised. Indeed, it is hardly 
. the numberless!^ have been iti- 

f ^ bodies, and such inMviduals as desire to see the models^ - 
with" ttcliPjdestsi iption, will be pleased to apply by letter, addressed 
•'.the' patentee, $8, Great ($ueten«4trcet." 

troduced 



m 

t reduced into na^ff settee, tlfefc the beacon should have re- 
mained, for so in n state so defective, seeing at 

one does (vide Lloyd’s List) that more casualties and ship- 
wrecks are occasioned by getting aground, (winch beacons art 
intended as, and perhaps *ue, the only means of predating,) than 
frptu any or all other cauxfs united. — Heuce, it is a duty in- 
^ibent on mankind genera^, to endeavour to render tbs 


cut perfect, or as nearly so as e«!o be attained by human in- 
\ention, by human asdej^t}, and by an accordance of sentiment 

of the world; and, seeing that the 
and the ad\ antages of such a union 
ot fail, soon 01 late, of beingoamed 


in all the maritime natil 
benefit to the human 
would be redpeecal^ if 
into effect* 


The pai t of the btsmfr Represented out of water, is a pillar, 
of throe or four equal aides, on each of which is painted the same 
uutaher, whether it be one t or ohe, thousand, in such a manner 
Lwhen the writs ard exceeded, the figures must be mitten 

, J 9 

t'i I* l * * 9 

downwards K) *thus, 0: — 15 thus, 5: — -909 thu9, 9: — and, 
from the form of the pilldi, it is difficult to take position m 
which thfR ^figures will not on one side |»e seen mid distin- 
guished kt a considerable distance; Dilips beyond leading 
distance, if they want information, wlr approach nearer to ob- 
tain it. 

A Beacon Book, or Formula of References* is to Jbespriuted ill 
various languages, wherein will he laid down, by meam» of cor- 
responding numbers, all the paitfculars relating to every beacon, 
and which book, when leferred to by the bewildeied mariner 
meeting with a beacon, will, of course, instantly acquaint him 
with his situation, the dangers and difficulties by which he « 
surrounded, &c. &c.* 

A writer in the American Philosoghfeal Transactions truly re- 
marks, that “ the duties of a btfoy (meaning a beacon) are 
most imperious; to the performance, however, of winch, it is 
lamentable to reflect, fioin then construction and appointment, 
they are wholly incompetent; for, in feet, all they tell is— 

4 Hereabouts is dangei but on wfiat side, or to what extent, 
the bewildered stranger is left to gfess and find out.’* And, m 
truth, it would be difficult for the imagination to conceive an 
idea of any thing so rude, sbapRfesa, ill-chosen, and unmeaning, 
as the caua^buoy, tbep&LaeQttev&n, as it is called. 

• Ttt wy any thfogaaspsw^ such books, wfcfeM % 

at present be premature. Those wife mote It must He, to give efficacy tp 
t&eaystera, will be at ao leas to give them circulation by means of fefc 
Custom-houses whence vessels are cleared oat for sea* 



' “ But (it may fee objected) is it let be ■ tli at all ' it re 

nations of the earth can be brought to establish- 
ment of such a system ?”• — To this it may be answered, that, all 
having an obvious interest in such establishment, it is not un- 


reasonable to believe, that every civilized state may be easily it** 
duced to lend its aid to the perfecting of a plan which proiiftii 
so many- .benefits to the human race generally. In the 
time, it is consoling to humanity to know, that, among oursebily 
there is no want of either heads or hearts to patronize and che- 
rish any rational plan, which has for its objeet the saving of the 
lives of thousands of our fellow-creatu^s (now sacrificed to a 
system left defective, merely because tte possibility of a remedy 
was not contemplated), and adding mnph to the comfort and 
happiness of all who are doomed to traverse the ocean. The 
Right Honourable the Lords of the Admiralty, the Minist$||for 
the Foreign Department, the Brethren of the Trinity Hou$f||iuef 
sufficient to call it into action without any foreign concni^tiioOi 
On our own coasts there is much occasion for it ; nor ear'll 
reasonably doubted, that, meeting with the countenance bur 
own Government, most of the European maritime powers,and 
also the United States, would easily be induced to lend a hearty 
co-operation. y v 

In favour of any exertion that may be made for establishing a 
general system of Beaconing ; it is to be remarked, that the cod* 
trivance already alluded to, of employing buoys attached to dif- 
ferent parts of a chain (see the engraving), to act as carriers , 
besides furnishing a? means for planting beacons in comparatively' 
deep seas, is calculated to promote the undertaking by the faci- 
lities which it affords in point of expense. The chain, as already 
stated, may be very small ; for each carrier heats its own portion 
oj it, and the ultimate strength wanted is only what may be re- 
quired to withstand the current (when there is one) and the 
wind;; neither of which can ever exercise any power upon the 
beacon, at All to be compared with what is now required to sus- 
tain a common beacon chain *. The beacon itself has nothing 
to carry but a few links of that portion by which it is united tb 
the tipped: ctirrieff aftd from its form, and the material of width; 
it fa made, (vizi metalf,) suffers any vessel 


r ; * Hre atyengiffi respired when only the strain occasioned by wind and, 
current is to be"- prorided less; than tfiost people would 

imagine. In an experiment niad^S&sea;^ in twelve-fathbiii 

water in a verv hiirh wind, a niece of common rack-chain (unable to sustain 


. - — - - - * - • IT, V . r-TT- , 

behlg'oorne by three carrier*. u ( ■ ^ 

^f^fcfaperience has shown that wood, as a material*, is but /ill adlptealbr 
* 1 marine 



boAy which may Cal# in c^titael ivith it, to pass* without any 
otlier effect thaii mtm&g it to one tide, or pasting over it j after 
which, it will iiastantly recover its petition, and perfoim its duty 
as before ; so that the expeme of maintenance will be trifling#" 
Nor i« the saving in weight (which in every case will be at least 
Sd per cent.) the only *beneiit that results from the use of 
rips: the greater part of the expense of manufacture can also be 
dispensed with, straight rods limed to each other at their ends, 
answering as well as the ft# expensive chains* 

Tlie advantages whkiffefll present themselves to the minds of 
those acquainted with X3#*scal matters, as likely to result from 
tins system, must be manifold beyond any thing that the author 
(who is no sailor) Can |Onceive ; but one thing is obvious,, that 
it must prove highly beneficial that these beacons (instead of 
rolRttg about like so many porpoises, scarcely visible,) are always 
standing erect, exhibiting a height of from six to twenty feet above 
tbe#grface, and may be seen to intercept the line of the horizon 
atSfcvetal miles distance. 

Moris the proposed system applicabh to shallows only# As 
it provides means 0t sustaining chains of any length, it is now 
pwsible to plant beacons in a^y seas that can be whded. And 
it deserves particular notice, that the method which has been 
devised fa* sustaining chains, however heavy, proves at the satoe 
time, a means for rendering elfins that Ste comparatively light, 
able alike now to perform all that duty which formerly required 
very heavy and strong chains. Nay, more : light chains can now he 
made to perform what could not be done at all formerly ; for in 
proportion to the depth, so it was then necessary to increase the 
strength, not merely to enable the chain to 1 entrain the buoy, unne* 
Wearily bulky, &e. and iuipi openly loadec', but even to sustain its 
own weight *■*. From this* circumstance, the utmost depth thatcould 

be 

marine beacons. It is apt to nrlnflt w$br, and need tapping, easily da- 
maged by worms, subject to lapid decani and but ill suited to b& worked 
into the best form for a beacon. The patentee has adopted iron, as a ma- 
terial subject to none of these objections, being homogeneous, impervious 
tq water and worms, and expanding or contracting equably in all its parts, 
when exposed to changes of temperature, Should it be objected that iron^ 
will soon be destroyed by rust, it is answeijkl, The patentee has a method 
of costing his iron, so as to defend it for a great number of years j as is 
proved by some beacons furnished by him for Government, and which hav® 
been for a cooddei able lime in use at the Island of Bermuda. 

* The common beacon, having a great weight to carry, is necessarily s 
obliged to be made veiy bulky, ana in consequence, there is a const# 
s truggk between the buoy and the chain at the passing of every wav* * % > 
winch repeated tugging action, the block to which the other end of ns * 
chain is made fast, is, by innumerable and constantly repeated hitches, gra- 
dually removed from its place, sometimes a mile or two ; an event tl# 

new 


■ ■: <48 Prospectus of aumSptfem 

Ins reached was, comparatively, very means being 

t mown before, whereby it could he The things 

however, is now practicable; and, sooner' sW&eter, it will be ef- 
fected; for it is equally rh*fo*ml that the seas should be furnished 
with Barigatfon-posts, as that travellers by laud should have#i£ 
convenience ofmile-stoues and fingerposts provided tor thwlfc 

Tub Sta r Newspaper, of the 29^ef September 1817, cofoflR 
the following Extract of p r ($tter jtom Derry* ^ 

U SHIPlVRlt% 

“ Fcny Side, Carnwii^ September 26th, 4 p#W« 
a l am sorry to inform you, that at about four miles distance* 
a brig with yellow sides, and about fwo /hundred tons burthe% 
has got on a point of sand : her mast* are goue overboard, sfttd 
she must be a total loss, as the wind is strong from the 4ESP* 
with a heavy sea : — a boat is observed full of men, going wto 
Kidwelly; but whether it is the crew of the vessel, or 
intending to go to her assistance, wc are unable to ascer^p^V 
** Seven o’clock, P.M. The tide is now on the turtyrafo at 
vestige of the vessel is to be seen, she totally disappeared about 
an hour ago, and our opinion is, that the captain i$ a stranger on 
Our coast/' c 


It dues not follow, because the piesent system is of great anti- 
quity, enormously expensive, and has been got up with wonder- 
ful and praise-worthy labour and attention, that it is complete ; 
nay, that it is not most lamentably defective, as, indeed, we know 
it to be, from the melancholy accidents arising almost daily from 
the single circumstance of getting agiound : — The pains which 
have been taken, only picne that the necessity for doing some- 
thing was so urgent, that something must be done, and tbe best 
has been done that happened to be thought oh Neveithele&s, 
Were this system under the exclusive control of one individual, 
it would pot be surprising to find him clinging to it, for uo other 
reason but because it was old, kboui ed, and expensive ; but 
under the enlightened management of a corporate body, like that 
of the Trinity "House, composed as it is of talent and respecta- 
bility, which true merit alone can influence, defeat and delay on 
this occasion, are not to be apprehended. The present proposal 

i 

never can occur with the telegraphic nr pillar beacon, which having no befiy 
above the water line* is not affects id trith* waves , and having only its am 
ftartenifeg to carry, requites from the block and its chain no more than stmpty 
t» mfyi foe mtmt ; a presaure^%hich tH strength of one man re mow 
th«*r equal. the consequence of a beacon changing its situation is, font it 
gm0i also its character, and lM«*d of bemf foe marine/* beacon and 
friend, becomes a deceiver, «hd a feeoy to his destruction. 

a the summits of the new beacon are made conical and sharp pointed* 
« 10 prevent birds from resting on them, and obliterating the figures* 

will 


i 





wW wo examine { am}, if^^wrtbgj 

adopted. Wpfeen be thrown away upfa A 

system, comp aralM**^ wortfilegs, and which has been submitted 
tea wily for want of possessmg.better means : and when tlie system 
ttow recommended shall hmte becope general,, /there vrati be 

§ longer “ stiange eapt«ifi mi a«jrtfeast: M and^lso itshmrld 
considered, that as th^Jiglrt expense at whjeh U can be car* 
|iflto effect wilVWhtw Jlli increase of beacon*; fit is thought 
of dearly ten to whe,) Appecurity will be increased in. a tenfold 
ratio, independent qf.tfregplty being so much better performed. 

tysff.'Siit'./: 1 . , ■« j. ■ - r. ■■ ■ ..yggrrr j, ra=sr^aa%fe=s gajsaaa wiw.i =x* 

lXXy$%'l^ke$ respecting New Book?* 

The Second Part ^ih^Philosopkicai Tiamuctioftspf tfie Royal 
Jjhciety of Lmmkfijar 1817, has just been pi^&bed, and 
$mtains the following papers: 

Description of a thermometrica) Barometer ftp xm &- 
Altitudes* By the Rev. Frarus John HydeWeilW^ 
P*R,S***4EIV* Observations ou the Analogy 
between the CWirwlua of Functions and" other Brajffc#ea^C Ana* 
lysis* By Charles Babbage, Esq. M.A. F.R& t *-XV. Of the 
Construction of v Loe^riJthmic Tables* By Thomas Raigfa*, Esq* 
Communicated by Taylor Combe, Esq. Sen. R.S.^XVL ®yW 
general Piopositions in the Method of Differences. Bv Thomgf 
Knight, Esq. Communicated by Taylor Comb?* gee. R^Sw 
^XVII. Note respecting the Demonstration tb$ binwriai 
Theorem inserted in the last,Vohin»e of the Philosophi^d Trans* 
actions. By Ttioma# Knight, Esq. Communicated by Taylor 
Combe, Esq. Sec* RiS#~XVHl* On the Passage of the Ovum 
from the Ovarium to the Uterus in Women, By Sir Evcrard 
Home, Bart. V.P.R.S.— XIX. Some further Observations on the 
Use of Colchicum autiunuale in Gout* By Sir Everard Home, 
Bart. V.P.R.S, — XX* Upon theB&tent of thcflxpansion andCon- 
traction of Timber in different Directions relative to the Position 
of the Medulla of the Tree, By Thomas Andrew Knight, Esq* 
F.R.S, In a Letter addiess$d t&lihe Riglt ^Uon. Sir Joseph 
Banks, Bart* G.G.B.P.R.S.^XXU Observations on the Te#r 
peraturc of the Ocean and Atmosphere, and on the Density ^ 
Sea-wnter, made during a VS&yagC xb Ceylon* Iti a Letter tty 
Sir Humphry Davy, LL.D. F.R.S. By John Davy, M.D.F JU$* 
*—XXJI. Observations on the Genus Oeythoe of Rafmesque, Sfillt 
g Description of a new Species* By William Elfoid befyfflp 
MD. F.R.S,-~XXUL The distinguishing Characters 
the Ova of the Sepia, -and those oft the Vermes testacea, that; Iff 
in ‘Water, explained. By Sir Everard Home, Bart, V.P.R JS^ 
XXIV. Astronomical Qbservatkpis and Experiments tfindttygjfco 
investigate the local Ai 1 of the, celestial Bodies in Space, 
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Ipd to determine the Extent and Con#^i^lte $lilky Vf *f 
By Sir Wm, Herschel, Knt. Guelp. LL.WmM^XXV. So tfi 
Account of the Nests of the Java Swallow, kh^tai the Glands th * 
secrete the Mucus of which they are composed. By Sir Everard 
Home, Bart, V.P.R.S — XXVI. Observations on the Hirudo 
coinplanata and Hirudo stagnalis, now formed into a disttoi 
Genua under the Name Glmwpora. By Dr* Johnson, of 'Brimm 
Communicated by SirEv. Home, Bart, V.P.R.S. — XXVII . fflp 
servations on the G&stric Glands of the Human Stomach, and 
the Contraction which takes place in lliit’Viscus. Bv Sir Everard 
Home, Bait, V.P.R.S.— XXVIII. Otfiiftt Parallax of the 6*ed 
Stare. By John Pond, Esq. Astronomer BoyaL 

Sin Congiamenti di Colo^e della ThituFa W Turnesoli,&c. 
mwtitms and Experiments on the Changes of Colour in Tpp* 
ture ofTurnwle, and other Vegetable Tinctures. By Bm** 
JissHr^lkASCHi of Pisa . 8vo. 1816. pp. U2. Sa 

The universal use of tincture of turnsole as a test, seem|n$J * 
have induced the universal belief that it was good and suffiefent* 
Our Pisa Professor, who always ventnies to think and observe 
for himaeMJ* discovered the fallacy of this notion, and on investi- 
gation found that very little was known on that subject, and that 
the opinions which have been promulgated respecting it are re- 
markable foe nothing but their conti adictoriness and absurdity* 
Turnsole being a manufactuied substance in which Lichen Peril* 
Ins, Croton timiarium y Variolaiia oicina , or other Lichens, may 
fortn the basis, it is not extraordinary that its chemical elements 
Should be different, Chevreul * found it consisted of colouring 
matter, of muriate, sulphate, and subcaibonate of potash; of car- 
bonate of lime; of alumina and oxide of iron and of silica. The 
author analysed three diffluent kinds, and found nearly the same 
results except the muriate of potash, of which lie only found 
some traces Of 288 grs. of turnsole of three different qualities* 
the yielded a residuum insoluble in watei 226^ grs. ; the so* 
eond 1 63 1, and the third 184} grs. Of a residuum insoluble m 
aeetic acid, the first gave 209}, the second 134, and the third 
151j; grs. Of a residuum insoluble in muriatic Acid, the first 
Irife 202, the second 123}, and the third 18 2^ grs, But it ap- 
pears that in turnsole of the same quality there knot always the 
same quantity of insoluble matter, and that the colouring matter 
|s sphlhte In alcohol in the inverse ratio of its strength: when 
di$*uly$4 however in strong alcohol, by refracted light it had a 
blue e*$our, more or less violet ; with reflected it was red. The 
Professor proceeds to collate the opinions if the different che* 
tnists who have treated of turnsole, and brings them to the test of 
{pperiment, in which he evinces equal ingenuity and address* 

* Aun. tie Chime, 88. 
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lalmiiteg: matter of 
%le being united to an acid* m 
f febt me pinion most remarkable for 
self-contradiction and more than u£ual absurdity* h that quoted 

* frotn the FrCiuh tranatetio^of Br« T. Thomson’s Chemistry, 
it the autho^ confounds Wnicture of turtle and syrup of 
Jets and $aj $ tku|^%aetd9 change vegetabJMrfue colours into 
5 but that, if Ipm c4«uis have been rgudered green by the 
alkalies, the acids jt$al& them re-appear audrestore them. Tum- 
qot cha^d j^o green by alkali, and even the reatoiing 


of wie colour t*> am 
"tW, *Tbd 
ees its colour 



|rf violets must depend on a very exact sa~ 
t of turnsole, it appears, spontaneously 

^ blue tq yellow, and then blue Again, whe- 

Exposed to or excluded from the air, and at the SibA time 
sulphuretted hydiogen gas is evolved, These spohtsfoeou* 
^es of colour take place m the course of a few *&b- 
mate of potash or alcohol, added to the tincture, AflJ pre- 
it It from changing its colour for two years Th© cbUfnge into 
few is attributed to the sulphuretted hydrogen, which isaerived 
iiotn the decomposition either of the vegetable or animal mat- 
ter, untie being used lor the preparation of turnsole* The final 
result is, that the tincture of turnsole is subject to dwtgp its 
odour and become jellowWJi in more or less tsvuA^ that i t does 
not always experience this alteiation more rapidly ip co nfca- 
quence of being prepared with hot water ; that it loses its colour 
ofitettef when entirely Excluded from the air that* when partially 
exposed; that an alkaline solution of carbonate potash In a 
sufficient dose prevents it fiom losing its colour, and that alcohol 
has the same effect ; that being uddened by acid and kept in a 
dose vessel, it suffeis no furthei change ; that it »$ discoloured 
ivith a little acid and takes the colour of red vi tne. Which finally 
becomes blue on exposure to the air or to ebullition ; that fey thi$ 
means it i$ more capable of indicating the existence of an ip& ip 
a small Quantity j that the rod vinous colour is owing to car* 
tonic acid ; that by means ^phosphorus it becomes radon ex* 
posure to the atmosphere ; that when exppsetl to the solar rayt 
it nndeigoeamuAh greater changes iijopen than in close vessels: 
that in related changes of colour it precipitates some flakes cf 
insoluble matter ; that when Its colouring matter is almost eg* 
titely decomposed in a dose vessel, it has then expeuenced the 
greatest number of discolorations ; that on becoming jelWttf m 
a vessel containing atmospheric air, it abandons part of its eknp^ 
which with the oxygen, of the atjipdlpbe# and ealone forma 
bonic acid gas; that the alkalbM dr acidulated tinctures do tent 
sensibly alter the air with which, they are in contact ; th»4 dijf 
discoloured tincture has sometimes the smell of sulphuretted %f* 
dregen gas, which is manifested by paper moistened witfe a solo- 

p f 2 tion 


. tion of acetate of : .lastly, that 

this sulphuretted hydrogen seeavs 0wing;£a$he. ; ^oiitaneous -^s-' 
colourmeut of the tmct«r<? itself. 

The Professor proceeds to examine the changes of colour in the 
tinctures of oreWMa, violet, Brazil and CampMchy woods, &c T 
The orchella owe^ Hs name to a inativ^ of RIorenee, its repittijl 
discoverer about the beginning of the 14th ^C|ftury, called 0 Up"; 
cellaria or Rucellai ; like most of the flovMtliie arts, is most 
probably of Greek origin. Both the aqueous ami spiritotis tinc- 
tures of orefcella manifested the same changes and characters as 
the tincture of turnsole. The orchella of ^mroerce is of "two 
kinds; one called “vegetable or Canary or^helia,^ which is pdfi*; 
pared by fermenting the Lichen rocella with tfrinr, and the oth^; 

prep ared from the LickenParilhts of Auvdrght^ 
The aqueous tincture changes colour more rapidly than the^ra* 1 
ritoqs.||ip^ the other results are similar, and prove that 
louring principle of turnsole and orchella is the same as aliegit! 
hv Chaptal, who learned the fact from an English tract on^ • 
lours, by Wilson, published about half a century ago, a wadi % 
most unknown in England at present, but w hich has been deeply 
studied by Chaptal and other French chemists, and in which 
will be found tire germ of many of their professed modern disco- 
veries. The tincture or infusion of violets, sometimes called sy- 
rup, because the latter was formerly used in medicine, changed 
from blue to purple or violet, at the same time it evolved eaibopic 
acid gas, and regained its colour by the addition of a very small 
quantity of a solution of common potash or tin. The infusion of 
violets may therefore be kept in a tin vessel several years, and be 
stiii fit for chemical purposes. The colouring matter in the roots 
of Anckusa iinctwia L. is soluble in alcohol and in oil, but not 
in water. A strong spiritous tincture kept seven months in an air- 
tightjftrttle without undergoing any alteration. Similar and even 
still iMre extensive experiments were performed on the colouring 
matter of Brazil or Pernambuco wood (Ccesalpinia echinata), 
Brasiletto (Ccesalpinia Snpan) or wood of St. Martha, Cam- 
peachy wood ( Hcematoxylon Cam pcchianum) , and on nephritic 
wood, the Moringa Zeylanica. The aqueous inftision of the 
last is celebrated by Newton for having thaproperty of srefraetfng 
tl^l^eHow or orange rays of light and reflecting the blue, of be- 
ooming yellow even with reflected tight by ffeyas of an acid, and 
of re- assuming the blue by the addition of The au- 

thor has found that several varieties of ebony, ^ttndal, and iron 
ivood^iNr^vec'die same properties, and his observations onguaiacum 
infirm Mr. Brande, It appears that a little Brazil- 

wood sawdust mixed with some natron or impure catenate of 
..IPip^y^atMiput into a tumbler of water, immediately commyni- 
^ the colour .and appearance of red wine ; and that when 

this 
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this colburtd ®||^^^Gnted into another glass eontaminga few 
drrpsofle^ -becomes' 1ike : wh : ile^v^ 

loui4^s«^- :-; used' their knowledge! 

of this fact to detente the vulgar or the igiioraTit* Professor Bran- 
ch* relates many other curious phenomena, and refutes many ge- 
nerally received erroneous opinions respecting j^e Cofourhigmat- 

« of these wood^|$^ a work which consists entirely erf facts 

; orighml exp®Wnts ? without any admixture of hue-spun 
theories it is' impossible to convey any adtNjnate dr just idea by 
means of arbrief ^nafysis : we must therefore be content here to 
; . <|tei^:the notice wO($ave been induced to take of thfc|^ily iii- 
. . " ; 

' 'Wf* 1 Essay on Ekeiricity, by Fkkdinano Eltcr ^ in 
W0^tiitosophy ond Medicine, Member of the College •• 

an & P(dH*-lMemtnre., formerly Assistant 
,,'fjj^$xperim(mtab Philosophy in the University of Gefinti 9 ymeM' 
y and Professor of Philosophy in the College of Cavil, 

?Genoa 1817. 

This is rf very dear and comprehensive view^^fvthe history, and" 
principal phsenomenaof electricity and galvanism— a work which; 
must be of great utility in Italy, where hooks of science arc very 
scarce and.- d.ear^'^vl^e communication with lOm ■ of science is 
difficult, and where tnfe votaries of pleasure greatly preponderate 
over the few and comparatively obscure admlrers of expedmenta! 
philosophy, physical truth, or the phenomena of nature. It is 
not indeed to be expected, that auv branch of human knowledge 
which requires the exercise exclusively of the rational faculties 
can flourish in a country devoted solely to sensual enjoyments, to 
the slavery of fashion, and to a puerile luxury in dress more 
characteristic of people just emerging from barbarism, than of 
those who have readied the noontide of emiizatfen. We need 


not therefore be surprised that all chemical and Other Sflj fe itific 
knowledge is confined to the Professors of thW colleges it 
must always remain so when a ballad-singer and a fiddler can find 1 
300 auditors to att&d their lectures, while at Oie lectures of 
enlightened chemist there are only thre#i%ged boys.— Profes^ 
Slice however has been more fortunate, and has been honouu€|i 
by the attenti oil r '^mfae persons of rank : lie has therefore 
sued his researches with more spirit; and from the sum of 
boars he- has ifexttacted this Compendium, ami systematicip 
condensed on electricity into 70 
He aiders ^ FranMinian theory, and admit^^OTld ■ 

candour soife In sj*akh^# 

the identity of and negative defctif* 

city have on the ani mal oeetmomy v he confesses his inability to 
conceive (or to reconcile this h^cihesis with the phwntfflpicafcj t 
• - ' f :y . - : " 




•V..... / ; • ,, ; . ....... . ....... 

-s«urne ‘ effect as its accumulatidi^^HpibfS it not the 
where sameness of effect isSifpIreiiitly J produced 
Ijy oppi^ffcror different causes in-the animal eee^momy, audit 
Originates, perhaps, in our very limited knowledge of the latter* 
Other phssnomena are more difficult to explat% such m the per* 
meObility of glasii hy the electric fluid, &cif$|j|e author, in eo# 
mon with most of the electricians in Fra»ce^^Mk|>.tp.haive knou 


something of the discoveries of the Rev. Mrl^'Cyoo of Dover, 
whose writings and researches on electrical yphamomena?T t “‘“ _ 
17# to 1^07 are much better known on the continent i 
they are i#:|©tgland. It is an error of some origkiaJ yi^ite .. 
despise too much contemporary fame, in eittwtpieuoe of whittle 
't^SeSr discoveries are appropriated by others ; and foreigners oft^p||^ 
avail themselves of this circumstance to profit by their iabotj 
without acknowledgement. In justice to the Genoa Profef 
it may he observed, that he has followed the French; and 
he is extremely careful, in quoting authorities, pilch as he fie 
them in French translations of English books,) in assisting $§<;• 
each his true merit and portion of discovery, and in tracing 4k% 
progress of knowledge respecting this still half known science. 



Dr. Crichton has just published An Account of some Experi- 
ments made with the Vapour of Boiling Tar in the Cure of 
Pulmonary Consumption. 

Mr. Aecum has in the press a second Edition of his Che-f 
mica) Amusement, comprising lt>0 curious and instructive ex* 
perimentsin chemistry, which may he performed with safety in 
the closet, and the exhibition of which does not require the aid 
at costly and complicated instruments. The work will be illus- 
trated With plates engraved by Lowry, 

, ThP^irst Part of Mr. William Smith’s Stratigraphical System 
of OrgHUized Fossils, with reference to the Geological Collection 
deposited in the British Museum, showing their use in identify- 
laatlie British Strata, has just made its appearance, price l5i; 

sin^Hfy And elucidate Geology, by exciting the attention 
of #e curious to numberless new objects in* nature, which may 
Califorth the industry, talent, and capital Of others, to explore 
>||i^xtrHct the subterraneous wealth of the country, when the 
etiafdoyttient iff the people is an object of legislative inquiry, must 
; nor can:: doubt the utility of such 

Searches, who conaijfe^|iat his food, his clothing, and 
around him, eomes directly Or indirectly from the 
soil. — Part II. which completed Mr; Smith's work on this hfan^k 
‘ will he speedily published, i/ 

The 




ftjgfe; Ji#«S 


4th; Dfi- 

stl^dUecembfrlSlS.; 

imthkfcee tef Slq aerMiients on the 
and Ornament^^pt^inder'the Cli- 


domical Uies of Forest Trees, an 

S liberation of certain Exotic Plants 
I ; -.'tli«i- Winter of North Britain ; dray^:^ 

D.F.JLS.E. — Mr. Wales V Account of an easy ,a^.pirei|^iod 
»misitig Mushrooms, either with Dung ; br- 

■kMacLean has just published a very inta , e$da®^j|^i| 
MHpcnie and. Pestilential, ^Diseases ; the 

SUph is, that the cause‘of epidemics resides in the quajittesof 
PP' air j in thfcr. respect it is correspondent to the «t 

email tract just published by Mr, Thomas Forster»7^Atii^ 
spherical Diseases* Dr. MacLean; however* has entered very 
minutely into the erroneousness of the general •’^act«^'' i in^|he8e' 
|pd of disorders, and has shown manner, that the 

practice now prevalent is not only useless but is the principal 
Cause why such a number pi people are every year carried off 
by the plague and other epidemics. One of tw 
focts mentioned by Dr . MacLean is, that the doctrine concerting 
tfmtagion owes ita f^gin to a Catholic stratagem in the middle 
of the sixteenth century, whereby an endeavour was made by the 
Legates of Pope Paul III. to remove the Council of Trent to Bo- 
logna, by spreading a report that an epidemic disease than pre- 
valent at Trent was infectious. His observations on quarantine 
are highly deserving the notice of all who have the direction of 

medicalpolice. — ^ 

A Synoptical Catalogue of British Birds has been pwlished 
by Messrs. Nicholls and Co. intended to identify the species 
spoken of by different provincial names in various counties of 
Great Britain. It contains also the valuable additions and ge- 
neric arrangement of D r e aeh , from a Catalogue he recently 
printed. ■ :: 7 - — 

Mr. Abcrnethy has just published hie Third Course of Lf g|«re& 
at the London College of ^rgfons, on Mr. -Huntw^Tlip^^f 
Life, and on bis many <if t^|»lp#t 

important discaveriei^iissuihed by^Tecent physiologists lwft^oca 

jdngforiae&fr^ 


on the Morns -.of: I 


have just published a w||| 
; Ireland, entitled 


BritajMca,” w^iph cc^tains of 

«tch Species native df these i$H$jds j iHu^tra.- ' 

tive^of.the Genera. 8vo^ ’ r. ^ 

by'M^W^Utt^dl^Ril Bonpland, and Cario^ other 
ing subjects in the possession of the author and his botaml§|| 
friend. “This will few numerous plates, and appear in an 

, V ■ ■/^g.r ;■ . ■ 
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i ; LXJCYII. Proceedings of Learned Societies. ' . ] 

XOTAL SOCIETY. , & 

.^®y falling this year on a Sunday, the 
Surety held their annual meeting December 1st at their apJ^ 
in Somerset Place, when the President the Right H«S§ 
Sir Joseph Banks, Bart, G.C.B., after a very able speech on the 
Determination of an Invariable Standard of Linear Measure, pre»r 
sented, in the name of the Society, the gold medal called the Sir 
Godfrey Copley’s medal, to Captain Henry Kater,for his Exp*#.' 
waits fpr determining the Length of the Pendulum vibrating! 
Seconds in the Latitude of London. The Society afterwards 
proceeded to the choice of a Council and Officers for the year 
ensuing; when, on examining the lists, it appeared that thejqfcl 
lowing gentlemen were elected : 

Of the Old Council. 

The Right Hon. Sir Joseph Banks, Bart. G.C.B. — William 
Thomas Braude, Esq. — Samuel Goodetiough, Lord Bishop of 
Carlisle. — Taylor Com be, Esq.— Sir Humphry Dfcvy, Knt. LL.D. 
Sir Everard Home, Bart. — Samuel Lysons, Esq.— George, Earl 
of Morton.— John Pond, Esq. Astronomer Royal.— William 
Hyde Wollaston, M.D.' — Thomas Young, M.D, 

New Council. 


George, Earl of Aberdeen.— Davies Gilbert, Esq. M.P.~ 
Charles Hatchett, Esq — Capt. Henry Kater.— William Howley, 
Lord Bishop of London,— Right Hon. Charles Long, M.P.— 

John Reeves, Esq. — Richard Anthony Salisbury, Esq. Edward 

Addphu», Duke ofSomerset.— Glocester Wilson, Esq. 

! ’ ''"V--, ■ ' Officers. ' 

^fpdfent, Right Hon. Sir Joseph Banks, Bart. G.C.B. 

■' ' Treasurer-ScirixKl Lysons, Esq. \ 

Secretaries — fWilltani Thomas Brands, Esq. 
ffife. . . . . \ Taylor Combe, Esq. 

, iAfter the election, tbe members dined together as usual atthe. 
;*<s(|Wn wvdAnchor Tavern in the Strand. 
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OF 

Mmday* a paper Vas read before the Royal 

Society qf 6dintbui|^wtm had^feen an mormcsd #b the fer* 
meeting m November, by Dr* Murray, cont&Sitbfcg Experimenta 
on Kbu^Me W repeated the e^eri^etu performed 

h wJBWWre, of ^umtmUg miniate of ammonia m&r ie$tdt^4 *«»* 
ti|® with the vamtuxn of opeiating on the salt foamed try aha 
eimbination of muriatic acid and ainmoniaeal gases, instead of 
IK'eommon sal ammoniac, which from its mode of preparation 
Jwjfht be supposed to <, ontain watei. lie obtained a similar re* 
^jjaut, water appealing w hen the muriate of ammonia 
■*0&t it on at a icd iv»at m a clu’.s tube. lh-» attenijiiOfl having 
thus iccalled to the subject, he icpoa’ed the 
9ph he had pei formed >ome ye us a ;o, of (Staining 
i^&te of ammonia In heat, emplovug an apparatus somewhat 
■ d ftjMKe principle of Di. Wollaston’s Cijophoius, and a ^uo* 
ifesful result. He tlrn siihnutrcd muiutir acid gas foexptri- 
tnent in vaiums modes. Iron hints peri *ctly diy and clean 
having been put into a glass tub\ su Hounded with sa^d, and 
placed across a furnace, so as t ) be taiad to a led heat, muri- 
atic acid gas educated horn a nnxtuic ot superstdphate of potash 
anyi mumte of sola, and cnnvevtui thtough a tube containing 
dry munate of lime adapted to tin* other, w*s ti mshuiUd over 
£he ignited non. Moisture immediately appeared in the tube 
beyond the ignited space, and soon collected in globules, and 
hydrogen gas was disengage d. In another experiment the gas was 

I irevioubh kept m contact with nnmatc of lime foi a number of 
lours, and was then passed fiom the jar o\er the ignited metal 
with a similar result. And in anothu foim of appaiatus, still 
better adapted t<#afFoid a perfect lcsult, and to obviate any fal- 
lacy ft om the piesemc of aqueous vapour, mutiatic acid gas 
was conveyed, horn a jai in which it had been exp ised^odiy 
muriate of lime, th tough a bent tube, into a tubulated retoit con- 
taining dry zinc filings; licit was applied by d lamp to favour 
the action of the metal on the gas: moistme condensed m the 
curvature and tube of the lUoit, and hydiogen gas was collected 
at the extremitv, which terminated midei mercury. The heat 
was rtnewed at intcivals for thiee or four dajs, with the requisite 
addition of fresh quantities of the muriatic acid gas, and the 
production of moistme increased, until a very sensible quantity 
of water was obtained at the end of the experiment. The pro** 
secution of the subject i$ announced in a continuation of th$ 
papci to be read at a future meeting of the Society. 
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LXXVIIL Jhtattigemx and Mtm tides. 

%SFE Ty-MHF - 

Iv our last Number we laid before bur rpters the Rw>lut ions 
el Mr* StepheOfcoWs friends, held at Newcastle on we *t«* of 
November j also the Resolutions of a 
of Sir Joseph Banks, on the 20th of the Mmk ItyMflih, 
fiidermg the facts relating to the discovery of the Lamp o 
Since that time we have received a u Report upon the clan 
Mr* George Stephenson relative to the invention of his sa 
lamp/ published by his Committee, to which are prefixed 
Resolutions first alluded to above. 

At pteseiMt we can only find room to notice in this Report^ 
palpable ease of piracy elicited by the ideations as put by ^ 
Stephenson’s own Committee. Mr. Stephenson admits his t 
ing.plilfefeed sketches of lamps different from those he pi 
tried, and having adopted the safety-screw and trimmer of 
H. Davy. His friends did not venture to ask him whether 
had not also given a texture of metal the same as bii Humphry** 
gauze to his chimney and air- feeder. 

In our next we shall lay before our readers some further ob* 
nervations on the groundless claims of Mi . Stephenson. In the 
mean time We submit to their inspect! an the proceedings of an- 
other meeting held at Newcastle since Mr. Stephenson’s friend* 
published their Resolutions. 

(( Assembly Rooms . 

“ Newcastle* Nov. 26, 1817* 

** At a General Meeting of the Coal-Owners of the Tyne and 
Wear, convened ‘ for the pui pose of taking into consideration 
certain Resolutions passed at a Meeting of die Friends of Mr* 
George Stephenson, on the 1st inst, the tendency of which im- 
pugns the justice and propriety of the proceedings adopted at 
a Meeting of the Coal Trade on the 31st August 1816/ 
u John George Lambton, Esq. M.P. in the Chair: 

It was resolved ^— That this Meeting feel themselves called 
upon, as an act of justice to the character of their great and dis- 
interested benefactor Sir Humphry Davy, and as a proof that 
the Coal-trade of the North in no way sanctions the Resolutions 
of Mr* Stephenson**! friends on the 1st November 1817, to state 
their deemed conviction, that the merit of having discovered the 
fact that explosions of fire* damp will not pas* through tubes and 
apertures pr small dimensions, and of having applied that prin- 
ciple tot the construction of a safety-lamp, belongs to Sir H. Davy 
alone. 


a 


That this Meeting is also decidedly of opinion, from the evi* 
^ dense 
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t Coal-trade, 
h> iaid from the do* 
ng, that Mr Stephen* 
:oMon$ of firedamp wjfl 
apertuies’of stnall dfmdnsion^ and 
to the construction cd^Mety-laiip; 
acle by Mi* Stephens are 'evident 
of tWielftjsfi of Sir H. Davy, and even wjth that yj&» 
ie so imperfectly made as to be actually hnaafe. 
^Resolutions now passedbepubhshed tliriceini 
f,N&^#$tleand Dui ham papers, and in theEdiufcWTgtyT 
that printed copies thereof he sent to the Lords 
two counties, the Lord Bishop of Durham, and the 
owners and lessois of collieries upon the Tyne 

“ J. G. Lambton, CMnhaft* 

The chaiiman having left the chair, the thanks <4 the Met- 
were unanimously voted to him for his able and proper eon* 
in the chair. f> 


STEAM ENGINES IN COUNWAIXe 

The following weie the lespective quantities of water lifted one 
foot high with one bushel of coals by thirty-rfour engines, re- 
ported by Messrs. Lean in the month of November. 

j Load pet square 

Pounds of water 

26 common engines averaged 2 1 ,290,4 0 1 


Woolf 1 !, at Wheal Vor 
Ditto Wb. Abiaham 
Ditto ditto 

Ditto ditto . . 

United Mines engine 
Treskii by ditto 
Wheal Unity (Woolf's) 


34,370,033 

84,251,269 

41,289,317 

25,220,003 

35,247,309 

34,109,262 

34,323,944 


inch w cylinder , 
various. 
19-4 lib. 
10-9 
16*8 
4*3 
18-1 
10-4 
131 


7 o Mr. Tittoch. 

Sir, — My visit to the hie of Man lias precluded me the plea- 
sure of perusing the latter numbers of VOftr journal ; this circum- 
stance must be my apology for not eai her noticing some remarks 
preferred on the opinion 1 advanced relative to the results of the 
functions of vegetable being. Absence from home prevents any 
reference to my authorities, iso t in my estimation is any thing 
like this called for, in a particular manner tmw t seeing them k 
nothing new elicited, as has been very properly observed by your 
correspondent. 

If my memory does not much deceive me. Sir Humphry Davy 

has 



has -always laclihadaitfctfea atHnion I li mfcM S^ bGat^d^to roe no* 
longer a problem, ' I be-" 

lieve, submitted to Dr. mil t-dUr tt^tfavy. The 

^dotation from that able pluralist Bflss^t ' M ; Jrb^>faBds re- 
xswttmended by its own merits, and dei&i&ds h^:e ; 0i^j^y " feorn me. 

■ li would have' been more wise and it 

withthe mpeetlt was so well entitled ' 

tion ; provided ; by;'this transportation 
analogies amid the harmonies of nature. The 
wields a term employed by myself calls for no reply*— the 
. fikm tff floods of oxygen” 1 see no cause to change. ' 
obtaining in experiments of this 
either from the unnatural position .of. the /pl^p|(|i 
aeeKiJ^f^the influences which minister to the healthy forn^® 

; organ i z a t i on , or the imperfect .and faulty eudioi^K 
It. requires no mean judgement to wield the '(Mmm 
ttw nitr©^f giis) test, so as to balance the results aright. The c|» 
perimente hinted at, on one occasion, by Mr. Brande, would see® 
to Intimate that some plants produce the same effects on atrotlp 
spheric air as animals, while others exhibit no alteration, and 
third class refine the medium. It is impossible to comprehends 
these anomalies, and I have merely adverted to this gehtlemarTsi 
results, in order to show that inaccuracy must exist somewhere/ 

I have no right to assume* far less to deckle. On a future odeS|| 
won I shall renew the subject : meantime, in answer to the posi- 
tion that plants effect the same change upon the atmosphere as 
animals, I may observe that animals constantly and ivitkotit any 
intermission enhance a notions atmosphere* while plants emit 


the destructive gas only at night, when, succumbing by its native 
weight, being cooled bv the dews of even, it sinks harmless on 
the bosom of the earth. But as a conclusive set^pff, ineautiine^tp , 
these unnatural experiments on imprisoned vegetation, I bayo 
to adduce testimony of the highest authority, — t hat from a series 
of repeated experiments made at Madras, it was invariably 
found, that the land breeze contained five per cent, more oxy- 


gen than the sea breeze. 

You have, Sir, added a note to the appendage of the inter- 
cepting partition of wii# gauze; but you forgot for the moment, 
the change of character exhibited by flame when so bisected, as 
deduced from the experiments of Sir H. Davy and Mr. G. Q. 
Sym, and which I have varied in: results of my own : — extension 
<$&M$ace might be a be tter expressi on of my meaning. It may 
«#ill 9 ihdeed* be doubted the ter m cooling id appro- 

ptmtely applied, notwithstanding the highly ingenious and mul- 
tiplied experiments of Sir H. Davy. J would not be deemed a 
plagiarist, and in jtistice to myself must assume the of 

attaching 
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unacWug the 1 It wmid ap* 

pear, ^f|r«t seed* to he theW^ 

that sp^ was previously con* . 

; in proof of this, pleads 
^ ‘^" r: <||four September Number. The safety 

by Mr. Newman for others and 
and I have reason $0 believe that 
himself were similar^ constructed* 
fiiark has been elicited by the plate iliustrating Sir If; 
interesting paper 011 flame, inserted in a recent number 
journal. Unless the platinum wire wind immediate* ' * 
lit, the effect cannot be accomplished, and them i 
Onoimced unequivocal in every case ; my last e 
ulated to supply the desideratum, 
py clearing away the rubbish, I discovered a mVtoftha 'fy'fjffr 
fcing powder 5 ' traversing gneiss . It appeared in joints varying 
length from one tenth to one inch : the vein Was Slightly to- 
ned to the horizon ; the silken fibres disposed JoiigitudinaTly, 

' -sometimes having their disposition altered by fragments of 
|:^p?artz interspersed with needle schorl. A more minute account 
i, will appear in mv paper on the mineralogy of the Isle of Man, to 
| be shortly submitted to the Wernerian Society of Edinburgh; 1 
| think it intermediate between aclmolite and ashes tme tremolite . 
||| made more minute inquiry respecting the meteorolite of Pulros. 
; 5 |i fell twenty-five years ago during a tremendous thunder storm, 
burst in its fall, and scattered its fragments over an area of three 
hundred yards in circumference: this space was ploughed up by 
the effects of the lightning in a zigzag manner, and the ridge# 
were tinged of a Olueish colour. The animals seem to have been 
killed by the lightning which preceded the descent of the me* 
teoric stone, exhibiting but slight evidence of external injury. 

I have the honour to be, &c. 

Whitehaven, Nor. 21, 1817- J. MURRAY. 


GEOLOGY. 

The island of Great Britain presents a richer field for geological 
inquiry than any other country that has yet been examined* 
comprising in a comparatively shorte xllnt a succession of all 
theprmcipal rocks, from those which have been regarded the 
most ancient to the very newest formations. There is scarcely 
any one species of rock of importance, except those of recent vol-» 
canic origin, that may not be found well characterised in some 
part of our island. Odt mineral ireasurcs, too, for exceed 
itua -1 value those of any country on tiie continent of Europe* With 
these inducements for research, and the^re&t facilities tluftdUf 
insular situation affords for the study of geology in the bold 
: ,#v well 



well defined sectiorapmieli present, yet 

the progress of the delete impeded by 

the variety of names given to the : add from 

the want of characteristic and well Many 

pwersons, who have felt the truth of read 

to GeoJogV^^ . 

turesf fcaya'repeaitedly requested him meh 

rock specimens and descriptions as might 1 
tte stUdyv He has therefore been induced .'tb- devote a coswier^ 
able time to visit distant parts of our islands, purposely 
&MHm <rf^||«»tntative specimens in order to form geological &$*? 

9 ; the principal rocks in their most characte«M|Si 
iJarm. arvd tdso their gradations and transitions into each ot)|Hi 
llieife cOlteetions are accompanied with a descriptive catalojfigf 
fey Mrv ^roeweil, which, besides containing the names of e iB| 
‘by the English, French, and German geologifBl 
their localities, will also notice peculiarities ttiKj 
scrire toehicidate any striking fact in the science, or hateaJK 
ference to prevaiS>ug theories. f ^ 

Collections varying in size and value may be had by applying; 
to Mr Bakcwell at his house, 13, Tavistock -street, Bedford-* 
square. ■> . 


< (ECONOMY OF FUEL. 

The gentleman who sent us the article inserted in our lct$|| 
under this head, writes us, that he had then only speculated bit 
the possibly of the balls which lie recommended answering the 
intended purpose ; but having since tried he finds thatj iyiiit 
the propbrtimis therein stated, t hev rew^|bbibtwtio«. 

BOILING SPRINGS OF ’ Ju 

The Penang Gazette of Feb. 10, 1 8 : :jf ; 6, ^bttuiis- the 
article, on the volcanic springs of boiling rtitid in Java : 

w Having received an extraordinary account of a natural pba#* 
nomenon in the plains of Grobogna, fifty paals north-east df 
Solo; a party set off from Solo, the 25th Sept. 1814, to exa- 
mine it.— On approaching the dass or village of Kuhoo, they' 
skw between two topes of trees a plain, an appearance like the 
surf breaking over rocl#with a strong spray falling to leewards 
Alighting* they went to the 4 Bluddugs/ as the Javanese call 
them/ They are situated in the village of Kuhoo, and by Euro- 
peans are Called by that name. We found them to be on an 
efevated plmn of mud about two miles in rircumfecence, in the 
centr# x& yvhieb, immense bodies of soft I'mttt were thrown up to 
the fifteen in the form bf large bubbles, 

■'CA^rbf^ great volumes of dense white smoke# 

*fhese fa^e b^bles, of whi^ Uiere weretwo, coutiiltied throw- 
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it bythe 

e\yup twdor three tons of mud. They 
S^, and found it to stink like the wash* 
bubbles bum, they threw the n^|| 
(p|^|#:})retty loud noise, occasioned byth£ 
M|^#hich surrounded it,4p*d*tf which the 
difficult and dangerous %o approach 
fme ground was all a quagmire, except 
• surface of the mud had become hardened by the sun t 
this we approached cautiously to withm fifty yards of 
the largest bubbles or mud-pudding as it might j 
ailed, for it was of the consistency of custard i|»u* 
about one hundred yards in diameter: — hei^ 
re. the foot accidentally rested on a spot not sufl 
|ed to bear, it sunk — to the no small distress of 
They also got close to a small bubble, (the p 
fern, of different sizes,) and observed it closely Sm «on ^t^w* 
appeared to heave and swell, and, when the internal air had 
Ased it to some height, it burst, and the mud fell down in con- 
pOentric circles: in which state it remained quiet until a sufficient 
| Quantity of air again formed internally to raise and burst another 
| bubble, and this continued at intervals of frbm about half a mi- 
ionite to two minutes. . y 

||j; “ From various other parts of the pudding rotynd the large 
bubbles, there were occasionlly small quantities ofsandshot up 
like rockets to they^ight of twenty or thirty feely Unaccom- 
panied by smoke was in parts where the mild was of too 

itiff a consistency ityjjjm, in bubbles. The mud at all the places 
Wtame near 

a The water plains from the mud is collected by the 
Javanese, and, be|M e^j^sed in the hollows of split bamboos to 
thi rays of the sUu, deposits crystals of salt. The salt thus made 
is reserved exclusivity for the Use of the Emperorpf Solo: in dry 
weather it yields thirty dudgins of 100 catties each, every month, 
but, in wet or cloudy weather, less. 

fC Next morning we rode two paals and a half to a place in 
forest called Ramsam, to view a salt lake, a mud hillock, and 
various boiling pools. 

u The lake was about half a mile in circumference, of a dirty- 
looking water, boiling up all over in gurgling eddies, but ipote 
particularly in the centre,, which appeared like a strong spring. 
The watep was quite cold, and tasted bitter, salt, aud sour, and 
had an offensive smell. 

“ About thirty Iti&e stood the 

which was about fifteen feet high from the level of the earth* 
The diameter of its base was abput twenty^veyardv^ 

• ■ afeoul 
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about eigfct jftdM* m exact 

^nd the interior keeps constantly be “ 
the blucklugs, The hillock is entirely 
lowed out of the top ; — every rise of 
by a rumbling noise from the bottom of the hf$k>ck» W$*i$h 
distinctly heard for some seconds before the Mfcbte him 
outside of the hillock was tjuite fun*. on, 

the opening aud sounded it, and found it tgwi 
deep* The mud was moie liquid than at the nluddti^ 
taaoke^as emitted eithci hom the lake, hillock, or pooWo^ yl\$ 

, u Close to.the foot of the hillock was a small pool ol thenm 
♦l^ttaatkcl^ like a potofwatei boi^p 

V kte)tly was shallow, except in th* 1 centie, into which tffe 

thrust a &fcfcjt,/twelve feet long, but found no bottom. The hqlfe 
»9t being jNlWpcndicnlar, we could not sound it without a line*, A 

About SuO yards from the lake weie two veiy liuge pools iffy 
springs, eight and twelve feet in duunetei ; they were like m, 
small pod, but boiled more violently and stunk excessively. 
could not sound them for the same reason which prevented on** u 
sounding the small pooh 

We heard the boiling thirty ) aids before w^e came to the 4 
pools, resembling the noise of a watcihdl. These pools did not ? 
overflow-— of couise tlie bubbling was occasioned l>v the rising 
of air alone. The water of the bluddugs and the lake is used 
medicinally by the Javanese.” 


IITIJOGRAPHY. 

The art of lithography continues to make most r$pid progress 
in France from the rival exertions of Count La^tejrfe and M. JEn? 
gelmann: their spirited emulation lias done for it what a mono- 
poly would not have accomplished in a century. Under Count 
Lasteyrie’s care, it rivals copper in almost every line of engrav- 
ing, and possesses, besides, advantages peculiar to itself. A 
aeries of lithographic prints, by Count Lasteviie, is now pub- 
lishing in Paris, under the title of “ A Collection of different 
Kinds of Lithographic Impressions, which may be advantageously 
applied to the Sciences, and the Mechanical and Liberal Arts,” 
The second number, containing six plates, has just appeared ; 
an account of them cannot fail to inteiest our readers. The first 
is the original design of a great master, — a pen-and-ink drawing, 
which is rendered with perfect fidelity and spirit. This plate 
offers, too, another species of interest, and that very important $ 
the design has been tiaeed on the stone upwards of sixteen years* 
and the proofs are as fine and spirited as if it had not been done 
so many daj s. This is a triumphant proof that lithographic de~ 
signs upon stone may be kept any length of tune, like Ik copper? 
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seen an e^niviigpWtlM! same plant in a botanical worfenf gfeat 
luxury of eisiecuwiii and we hesitate not to prefer the lithogra- 
phic impression. The third plate presents various specimens of 
w«tiitjg«--r- It &e. and fac-similes of old Greek manu* 

III jmjjf|ep*rtment the lithographic art is unrivalled | 

Is with an accuracy in every wav that it is 

j far.Spj^’6ther branch of art ever to attain* The fourth 
topographic plan cut in stone, which prdlinces a very 
ling and peculiar effect. The Count Lasteyrie^ Battle of 
psterlitz may he cited as a model of perfection in this way, 
he fifth plate is a pencil -design of a nosegay m i*oses| Jitho- 
|§j;raphy seems excellently calculated to render with truth the va- 
liious parts of flowers with a softness and precision resembling 
^nature. The sixth plate is written music, or, as the lithographers . 
^ denote it, autographed music. The method by whidh this 
plate is executed displays one of the most important advantages 
of lithography: — a person writes a letter, composes tnusic, or 
makes a drawing on paper in the ordinary way, excepting that 
he uses a peculiar ink ; this is transferred to the stone by simply 
passing it through the press, and the stone, lyith out further pre- 
paration, is ready to print off thousands of proo&^all equally perfect. 

It is this quality of lithography that has secured its admission into 
all the French public offices: by its means 60,000 or 70,00(4 
proclamations, in the autograph of the minister, may be taken off 
and dispatched before the plate even could be engraved. In the 
branch of landscape, the Count L&steyrie has recently surpassed 
bis former efforts so far that they will not bear any comparison 
with each other ; it is difficult to fix the limits of genius, united x -- 
with application, or we should be inclined to believe that he had 
rery nearly attained the perfection at which it is possible for the 
art to arrive. — 


KirGTURES. 

Mrs. Lowry, whose lessons in Mineralogy are exemplified by a 
systematically arranged and extensive collection of minerals and 
models, will recommence her instructions directly after Christ- 
mas, at. her house, 7, Great Titchfield-street. 

Mr. Taunton’s Winter Course of Lectures on Anatomy, Phy- 
siology. Pathology, and Surgery, will commence at the Theatre 
of Anatomy, Hatton Garden, on Saturday, January 24, at eight 
o’clock in the evening precisely, and be continued every Tuesday, 
Thursday, and Saturday, at the same hour. 

Mr. Thomas BeIl, F^L,S, will commence his Lecture*^ the 
Structure and Diseases of the Teeth, &c. at Guy’s Hospital,, pn | 
Friday the 9th of January, at half past five o’clock. Tickets may 5 
Vol. 50. No. 236. Dec. 181 7, G g 




or to 


' ■ 

. . ' 

Mr. Bell, 17, Fenchurch-street. Wht 

Mr. Guthrie, Deputy Inspector of Military.Hospkals,will com-' 
r mence his Spring Course of Lectures.oa : $ti-^^ onMmiday, 
the 19th Jlumary, at Five Minutes past Eight 
in the Wilting Room of the Royal We$tmini$^ 
Diseases^yfes^Eye., Mary-le-bone Street, 
con tinued^Sf Mondays, Wednesdays, and Frid^i* **' v. 

.’.Medical Officers of the Navy, the Army, apd ' the 
> wiff be admitted gratis, on obtaining a recommendation frbinl^jp, 
Headsof their respective Departments, which must be presen tife 
to Mr* GnthTie between the hours of Two and Half-past Fourty 
at%fe house^|Sfb. 2, Berkeley Street, Berkeley Square. $ 


: ' PATENTS FOR NEW INVENTIONS. • $ 

T ?9 Wpiam Harry, of Morriston, near Swansea, Glamorgan**;’ 
shire,, fps^ in the building, constructing or erect- 

ing the roofs or upper parts of furnaces used for the smelting of 
copper and other ores, or any of their metals, or for any other 
purposes requiring strong fires. — 3d Oct. 1817- — 2 months. 

To John Oldham, of South C u rr berl and -street, Dublin, for his 
improvements in the mode of propelling ships and vessels onl 
seas, rivers, and canals, by the agency of steam. — 10th Oct.— ^ 

6 months. 

To Robert Dickinson, esq. of Great Queen-street, Lincoln’#* 
inn -fields, Middlesex, for his improvements in sea-beacons and 
their moorings.— 1st November. — ti months. 

To Frederick Dizi, of Crabtree-street, in the parish of Ful- 
ham, Middlesex, for his improvements on harps. — 1st Novem- 
ber. — 6 months. 

To Francis Marcelliii Moile, of Bueklersbury, in the city of 
London, merchant, in consequence of a communication made to 
him by a certain foreigner residing abroad, of certain improve- 
ments in propelling boats and other vessels. — 1st November. — - 
6 months. 

To Henry Meade Ogle, esq. of Turnham-green, Middlesex, for 
his improvements in and on tea and coffee biggins.- — 1st Novem- * 
ber. — 6 months. 

To George Ciytner, late of Pennsylvania, but now of Cornhill 
in the city of London, mechanic, for certain improvements in 
writing^ presses.----lst November. — 6 months. 

To Thomas Gurson Hansard, of Peterborough*couft, Fleet- 
street, in the city of London, printer, for hm improvements on 
and additions ^printing presses, and also in the processes of 
piloting.*-* lsftNovcun^ . 



V' 

dob, his invef&ed machine for m^^oqling 

1 applied to the condensation of i^jf^ur, and 

may . ; lye'# .|^^‘ : ih|[lity in the condensing of spirits in the process : 
of in cooli ng worts, beer, and other Jiquids.--*f 

^ months . ;: ;.f 

of Basford, Nottingham, cotton -spinner, for 4 
of improving thread or yarn, as usually mahu%~ s 
description, whether fabricated from flax, cotton, * 
silk, or any other vegetable, animal, or other substantre , 
^^Riatever.— 3d November. — (5 months. 

Ipfl To S. Hall, (as above) for a certain method of improving every . 
|f|$itind of lace or net, or any description of iijainifa^tur^ goods 
jg - V; whose fabric is composed of holes or interstices madefrofothread 
P or yarn, as usually manufactured, of every description, whether, 
fabricated from flax, cotton, wool, silk, or any other vegetable, , 

; animal, or other substance whatsoever. — 3d November. — 

(5 months. 


| To Joseph Claude Niepee, of Frith -street, Soho-square, for an 
y invention communicated to him by his brother, Joseph Niepee, 

V: a foreigner resident abroad, with certain additions of his own, of, 
certain improvements in the means of propelling boats and other. 
/ vessels, and which improvements are also applicable to machi- 
nery of various descriptions. — 25th November . — 6 months. , 

To Francis Baisler, of Oxford-street, for certain improvements 
on machinery used for cutting paper, which lie intends to deno- ; 
animate Baisleris Patent Plough. — 28th Nov . — 6 months. 

To John Hague, of Pearl-street, Spital Fields, for certain im- 
■, provements in the method of expelling molasses or syrup from 
sugars, and also in refining of sugars. — ’28th Nov . — 6 months. 

To John Turner, of Birmingham, for certain improvements in 
the plating copper or brass, or a mixture of copper and brass, 
w ith pure or standard gold, or gold mixed with a greater portion 
of alloy ; and in the preparation of the sjirae for rolling into 
sheets. — 5th December. — (i months. 


To William Buck, of Ponsburn Back, in the county of Hert- 
ford, and Robert Harvey, of Epping, in the county of Essex, for 
certain improvements in the means or mode of making pipes and 
tubes of porcelain clay or other ductile substances.- — 5th De- 
cember . — 6 months, • ■' . '■ ’y ; ; c - 

To Mr. Stratton, of Gutter-lane, Cheapside, for improyenjen^ 
in certain part or p&rts of gas apparatus.— 5fh December , ^-6 
months. ' .:/• £?- 

To Joseph Wild, of Pylewell House, in tfce county Of Sbnf^' 
ampton, for a machine fofseparating corn,gr^n^and seeds fro#) 
the straw.— 5th Deceinber,~ 2 ^ robnthsv ; 



.... To Stephen Price, o? Stroud, m the ccHriMgf^Gtqpeester, en* 
gineer, for hie improved substitute for teasles to be osed in the 
dressing c^woollen cloths or fabrics which tb . 
i; ;. D<*ceijbcf ? v-2 nwiftths. - ' " > ^ ( ' 

To Moses Ip^p, of LincoInVInn, for 
;« stcanijtegines, communicated to him by a certalo ,v t<fe ^ i ^ er 
residing al^ptoad.— 15th December. — 6 months. **!.’ 

To Jeaj$ Frederick, Marquis de Chahannes, of 
Middlesex, for certain improvements upon the inventions 
which letters patent, were granted to him, the first beating da$|| 
the ifith day ofjanuary in the 55th year of his majesty’s reigtj|| 
and the second bearing date the 5th day of December in tfof 
56th year Mfiis reign ; which improvements are applicable to the 
purposes df^atnnng, cooling, and conducting air in houses and 
other btiiid|n^ ; and also of warming, cooling, evaporating, con* 
ductings an4 't a ^ r *?? ^ K ‘ residuum from liquids, and to other useful 
purposes, invention, and partly communicated to him 
bv a foreigner residing abroa<i. — 19th Dec. — (> months. 

To Jean Frederick, Marquis dc Chahannes, of Drury-lane, 
for his new method of constructing pipes or tubes of copper, 
sheet lead, sheet iron, tin, or other metals or mixture of metals, 
capable of being reduced into sheets. — 19th Dec. — 2 months. 

To John Lewis, Win, Lewis, and William Davies, all of British 
comb, in the county of Gloucester, for certain improvements on 
wire gig mills for the purpose of dressing woollen and other 
cloths that may require such process.— 19th Dee. — 6 months. 

To Arthur Howe Holdworth, of Dartmouth, Devonshire, for 
an improvement or improvements on gazometers. — 2 months.— 
19th Dec. 
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Ipswich 


_ •- " * ■ TV 1817. 

SSflp^lt may not be uninteresting to some of Volte Readers to 
have iter brilliant meteor I observed on morning 

■ of at three minutes before ®1| # I was 

loiAw|^ai Maib, whose position is near to the star in the bulps 
^^P^W^wrn. About midway between the two WStas i sudi 
Jiprceived a fiery body resembling a red-hot"^aii of iron, 
6r five inches in diameter, which having passed three or four 
Igrees in a direction between the principal stars of Capella ahS 
Can is minor, burst into a spherical body of whjge light pearly as 
?|arge as the full moon, of so great lustre as scarcely to be borne 
'' by the eyes, throwing out a tail about three degrees ip length of a 
beautiful rose colour tinged round the edges with b}#e, • It thus 
proceeded in its course without apparent 

principal star in the head of Hydra, (very ne^. to the ecliptic,) af 
little beyond which it suddenly disappeared befeve) with to 
explosion; as I distinctly heard a- rumbliog^noise like that of 
cannon discharged ut a distance, about t^n or twelve seconds 
afterwards. Its duration as nearly as I can g$$mate was about 
five seconds, during which it traversed a jSp^:«^nearly sixty- de- 
grees. It is scarcely possible to give an adequate description of 
jthe vivid splendour which characterized this extraordinary phe- 
nomenon. It cast a liglit around equal to the noon day’s sun : 

1 could compare it. to nothing so well as the beatitiful dazzling 
light exhibited by the combustion of phosphorus in oxygen gas j 
its effect upon the organs of light being analogous. The baro- 
meter was falling at the time, and in the course of the night fell 
altogether an inch and one tenth; the thermometer 42°. Within 
a quarter of an hour afterwards the atmosphere became entirely 
obscured by clouds | violent tempests of wind and rain succeed- 
ing, although the stars were previously visible and the zenith free 
from vapours. The short period elapsing during the meteor’s 
course renders it difficult to be more particular in description, as 
it may scarcely be possible altogether to resist the influence of 
imagination upon a phenomenon so unexpected, so striking, and 
so beautiful. Astonishment and pleasure not unmixed with awe 
oppress the mind with a variety of reflections, not the least of 
which is our total inability accurately to account for these blazing 
wonders of the .aerial regions. VH t | 

As this part Of Meteorology appears to be in its inflincy, r I 
should think it U^uld be very desirable if a plan could he ^ca^ted 
out for more particniurly observing and noticing these, 5 
so that a series of iafefemight hereafter be made of I 

should suppose the distance of this meteor must have be^i cSout 
two miles, and height rather more than a piile and a half. 
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Meteorological Journal kept at Walt hams tow t Essex, front 
Novemler 15 to December 15, IS 17. 


Usually between tin* Hours of Seven and Nine A M t and the Therfce&EDFfer 
(a second lime) betwt t n Noon and One P.3VI.J ^ !r 

f r h 

Date. Therm. Dai am. Wind. / 


November. 


id 

55 

29-32 


55 


16 

43 

29-18 


51 


17 

52 

30-10 


59 


18 

52 

30*21 


57 


19 

39 

30-34 


50 


20 

35 

30-43 


43 


21 

46 

29-88 


50 


22 

39 

30-11 

28 

41 

30-11 


46 


24 

49 

29-93 


50 


25 

33 

29-76 


40 


26 

41 

30-00 


52 


27 

47 

30-10 


52 


28 

46 

3010 

1 

50 


n 

48 

30-01 

30 

S3 


•51 

29-98 


54 



SE — NW, — Rainy; showers, sun and winol 
bright star-light ; a shower at 9y P*Mj 
Moon first quaitei. * , 

SW. — Hazy; sunshine; some rain after dark; 
dark, damp, and wiiidv. 

SW. — Hazy ; damp hazy day; light, but 
neither moon nor stais visible. 

SW. — Beautiful red suniise ; cloudy day; stars* 
and cumuli. 

NW. — Clear morn ; very fine day; clear moon 
and star-light. 

NW. — Foggy and white dew ; sun through 
fog; light, but neither moon nor stars visible. 

SW. — Gray morning; cirrostratvs and clear; 
fine day; light, hut no moon nor stars visible. 

NW. — Fine sunrise; very fine day; cloudy, 
but light. 

W. — Gray morning ; gray day; cloudy. Full 
moon, 

W. — Gray morning; gray day; slight rain; 
aimuli; stars and fhoon, 

W — NW. — Clear moon-light morning; fine 
sunny day; some rain after 4 P.M. ; cloudy, 
but light. 

W — NW — SW. — Cirrostratus ; ground very 
wet ; fine day; light, but no moon nor stars 
visible. 

SW. — Gray morning; and gray day; very 
dark at 3 P.M. ; corona round the moon, and 
stars, 

NW. — Gray; fine day; cloudy. 

S. — Hazy; foggy; gleams of sun; finedav; 
dark night. 

S. — Wind and showers; hazy day; dark 
night. 


December 
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December 


*1 

89 

84 

29*88 

2 

48 

48 

29*66 

. 6 

l 

.62 

40 

29*54 

-njf 

30 

29*88 

W 

37 


'*‘5 

43 

45 

29*86 

6 

39 

43 

29*43 

7 

33 

41 

29*43 

8 

37 

45 

2S-73 

9 

46 

48 

29*90 

10 

30 

36 

29-21 

11 

24 

29*43 

12 

24 

29 

29*64 

13 

39 

41 

29*55 

14 

41 

45 

29*53 

15 

30 

43 

29*54 



i 

SW,-r-Rain ; very rainy day; mb till after 
9 P.M, ; very dark night. Moon last quar- 
ter, 

SW — N. — Rainy till about noon ; light orange 
sunset ; star-light. 

NW. — -Clear at 7 A.M. ; at 8 slight snow and 
rain; sun and showers; fine star-light. 

N — SYV. — Clear, and white frost; fine day; 
foggy at 6 P.M.; 7 P.M* star-light; 9 dark; 
at midnight star-light. 

SW. — Cloudy ; cold gray day; dark night. 

SW — NW. — Very damp and foggy; fine day; 
sun and cirrus; bright staf -light, 

SW — W. — Foggy, and white frost ; sun and 
some showeis ; star-light. 

SW,— Clear and citrostratus ; foggy; showery; 
very daik night. New moon. 

NW. — CirrottratuSy and wind; fine day; 
brown orange sunset ; star-light* 

NW. — Clear ; and white frost ; some snow 
and rain before 10 A.M.; fine day; star- 
light. 

SW. — Clear; white frost; fine day; clear 
star-light. 

SE. — Foggv; fog very thick at 9 A.M.; $un 
through fog; dark night; some rain aud 
snow* 

E — — Cloudy; cold cloudy day; and small 
rain ; rain. 

SE. — Damp, and cloudy; small rain almost 
all day; rainy; storm, hail and wind at 9 
P.M. 

W — SYV. — Fine clear star-light morn; fine 
day ; showers afternoon ; stars ; moon and 
stars. Moon first quarter. 


1st and 4th of December grass in the garden mowed — 
not common after October. 


METEORO- 
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[Thl&jitoe of observation, unless otherwise fSfoitSi, 


*t i P.M-] 


181T . 

1 -*F 
\ge at 
the 
Mfcon 

* '* 
rhetrmo 
meter. 

Baro- 

meter 

— - — 

H«ti ot thr Weather and Modl%i^0l 
of the Clouds. •" ^ . 

. . U, ... 

Nov* 14 

DAYS 

5 

* 

29-60 

wP 

Rain ™* 

)5 

<f 

29*49 

Ditto ^ 

16 

7 

53 * 

30 * 

Very fine 

17 

8 

57*5 

30*30 

Fail* — the air vciy damp 

18 

9 

56* 

30 26 

Fine 

19 

10 

4©* 

30*53 

Cloudy 

20 

11 

44 * 

30*48 

Very fine 

21 

12 

51 * 

29 * 9 * 

Ditto 

22 

13 

46* 

30*23 

Ditto 

23 

full 

48 * 

30*15 

Ditto 

24 

1 15 

48 * 

29*85 

Cloudy 

23 

16 

39 * 

29*94 

Fine 

26 

17 

50 * 

I 30*12 

C loud v— rain A.M* 

27 

18 

51 * 

30*15 

Ditto 

28 

29 

19 

20 

55 * 

29*08 

Ven fine 

Ditto 

30 

21 

53 * 

30*0 o 

Cloudy 

Bee* l 

22 

35 * 

29.83 

Ditto — severe frost in the morning 

2 

23 

46 * 

29*6 i 

Fine 

3 

24 

4 Jr * 

29*66 

Rain — ldjMormP.M. — rime frosi 

4 

25 

38*5 

30*83 

Veiy fine 

5 

26 

46* 

29*71 

Cloudy 

6 

27 

41* 

29 * -6 

Fine 

7 

28 

44 * 

29*46 

Cloud\ — heavy rain A.M* 

8 

new 

40* 

28*7 1 

Fine — lain P.M. 

9 

1 

39 * 

29*26 

Fair 

10 

2 

35 * 

29*39 

Fine — lime fiost 

11 

3 

33*5 

29*15 

Very fine— ditto severe 

12 

4 

32 * 

29*80 

Ditto — ditto ditto 

13 

5 

38 * 

29*78 

Cloudy — rain P.M. 

14 

6 

43 * 

29*6% 

Rain 

‘ 15 

7 

44* 

29*72 

Very fine 


JkIKTEORO 


»«T®OROtOO^Al TAB!?!/ 
MM * Cary, of the Steak®, 
^if'or Decent ter 1817. 


Ihuinouiiu i 


with, rj 


u r _• 
Q v <y 
Fl( iJk of ^ Jjj <2 

the ii.iiom * ^ 3 


Nov. 27 40 

28 47 

29 48 

30 52 

Dec. 1 5 5 

2 48 

3 35 

4 31 


9 38 
!•' 32 


1 I, 27 

12 25 

13 40 

14 40 

15 38 

16 42 

17 42 

18 43 

19 40 

20 42 

21 32 

22 31 

23 28 

24 28 

25 29 

26 27 


52 i 40 
50 47 

55 50 

55 54 

55 50 

52 40 

59 38 

57 ->9 

4(5 42 

44 3 7 

44 '9 

45 38 

42 35 

37 30 

35 28 

35 40 

42 40 

47 Jft 


47 ^2 

50 47 

4 5 40 

46 40 

40 42 

4 2 36 

37 34 

35 35 

35 30 

34 3 \ 


30.08 

•02 

29‘92 

■90 

•72 

•42 

•53 

•72 

•58 

•35 

•31 

28*51 

2yi7 

*46 

■50 

•60 

•58 

•42 

•61 
■60 
28-84 
•78 
29*50 
•40 
a ,JM 

■rf * 4fl 

-70 
l' '90 
|pP*P9 


Cloil^y 

Fair 

Small Rain 

S. Rain 

Rain 

Cloudy 

Showery 

Fair 

Cloudy 

Fair 
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